
^i^Tthe united states patent and trademark office 
In re United States Patent 4,215,215 

WERNER BOLLAG, RUDOLF RUEGG Attn: Box Patent Ext. 

and GOTTLIEB RYSER 

Issue Date: July 29, 1980 

For: 9 -PHENYL -NONATE TETRAENE COMPOUNDS 

APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 3 5 USC 15 6 

Nutley, New Jersey 07HO 
November 7, 1986 

Honorable Commissioner of Patents & Trademarks 

Washington, D.C. 20231 
Sir: 

Pursuant to 35 USC 156, Hoffmann-La Roche Inc. ("Roche"), a 
corporation organized under the laws of the State of New Jersey 
and owner of captioned U.S. Patent No. 4,215,215 by assignments 
recorded on January 21, 1977 at reel 3377, frames 050-053, 
submits this application for extension of the term of said 
patent . 



Applicant seeks extension of the term of U.S. Patent No. 



4,215,215 for two (2) years, from July 29, 1997 to July 29, 
1999, and provides the following information in accordance with 
35 USC 156(d) and the initial Patent and Trademark Office 



CERTIFICATE OF MAILING 
By EXPRESS MAIL 

Mailing Label' Number T*>J2L&Q?lt.S7S~ 
Date of Deposit M^.Zl^J.lR^ 

I hereby certify that this paper or fee is 
being deposited with the Urvited States Postal 
Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1 10 on the 
date indicated above and is addressed to the 
Commissioner of Patents and Trademarks. 
Washington, D.C. 20231. * 

Prim Name 

Signature Ttt^SMtjJ&g/ 



guidelines published October 9, 1984 at 1047 O.G. 17. The 
information follows the numerical format set forth in Section 
D(b) of the initial guidelines. 



(1) A Complete Identification Of The Approved Product 
As By Appropriate Chemical And Generic Name, 
Physical Structure Or Characteristics 

The approved product contains etretinate, the sole active 

ingredient of the drug Tegison oral, the package insert 

for which is attached as Exhibit 1. 



The term "approved product" is defined in 35 U.S.C. 156(a) 
as the "product" referred to in paragraphs (4) and (5) of 
subsection (a). In turn, the word "product" is defined in 35 
U.S.C. 156(f)(1)(A) to comprise a "human drug product" which is 
prescribed in 35 U.S.C. 156(f)(2) to include "the active 
ingredient of a new drug . . . including any salt or ester of 
the active ingredient, as a single entity or in combination 
with another active ingredient." Accordingly, the approved 
product subject to this Application includes etretinate as well 
as its salts and esters, as a single ingredient or in 
combination with another active ingredient. 

Etretinate has the following chemical names: 

1) ethyl all t r ans-9 - ( 4-methoxy-2 , 3 , 6- tr ime thylpheny 1 ) - 
3 , 7 -dimethyl -2 ,4,6, 8-nonatetraen-l-oic acid ethyl 
ester ; 
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2) ethyl (all-E)-9-(4-methoxy-2, 3 . 6 -tr imethyl phenyl ) - 
3, 7 -di -me thy 1-2. 4. 6. 8-nona tetraenoate ; 

3 ) all trans-9-(4-methoxy-2 . 3 , 6 -tr imethyl -phenyl ) -3 . 7- 
dimethyl-nona-2.4.6 r 8-tetraen-l-oic acid ethyl ester. 

Etretinate has the structural formula: 

\.A/"S J\ /\ J\ 

ii 

"Etretinate" is the non-proprietary name approved by the 
USAN council for the active ingredient of Tegison oral. 

(2) A Complete Identification Of The Federal Statute 
Including The Applicable Provision Of Law Under 
Which The Regulatory Review Occurred __ 

The regulatory review occurred under Sections 505 of the 
Federal Food. Drug and Cosmetic Act ("FD&C" ) „ 21 USC 301 et seq . 



(3) An Identification Of The Date On Which The 
Product Received Permission For Commercial 
Marketing Or Use Under The Provision Of Law Under 
Which The Applicable Regulatory Review Period 
Occurred 

Tegison oral was approved by the Food and Drug 
Administration ("FDA") for commercial marketing or use under 
Section 505 of the FD&C on September 30. 1986. 



(4) A Statement That The Application Is Being 
Submitted Within The Sixty Day Period Permitted 
For Submission And An Identification Of The Date 
Of The Last Day On Which The Application Could Be 
Submitted 

This Application is being submitted within the permitted 
sixty day period, said period will expire on November 29, 1986. 



(5) A Complete Identification Of The Patent For Which An 
Extension Is Being Sought By The Name Of The Inventor , 
The Patent Number, And The Date Of Issue 

The complete identification of the patent for which an 
extension is being sought follows: 

Inventors: Werner Bollag, Rudolf Ruegg, 

and Gottlieb Ryser 
Patent No: 4,215,215 
Issue Date: July 29, 1980 



(6) A Copy Of The Patent For Which An Extension Is 
Being Sought, Including The Entire Specification 
(Including Claims) And Drawings, In The Form Of A 
Cut-Up Copy Of The Original Patent With Only A 
Single Column Of The Printed Patent Securely 
Mounted Or Reproduced In Permanent Form On One 
Side Of A Separate Paper 

A copy of the patent in the requested form of a cut-up copy 
is attached as Exhibit 2. 



(7) A Copy Of Any Disclaimer, Certificate Of 
Correction, Receipt Of Maintenance Fee Payment, 
Or Reexamination Certificate Issued In The Patent 

No disclaimer, certificate of correction, receipt of 
maintenance fee payment, or reexamination certificate has been 
issued for U.S. Patent No. 4,215,215. 
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(8) A Statement That The Patent Claims The Approved 
Product Or A Method Of Using Or Manufacturing The 
Approved Product. And A Showing Which Lists Each 
Applicable Patent Claim And Demonstrates The 
Manner In Which Each Applicable Patent Claim 
Reads On The Approved Product Or A Method Of 
Using Or Manufacturing The Approved Product 

U.S. Patent No. 4,215,215 claims etretinate, its esters and 
pharmaceutically acceptable salts in claims 1, 2, 3 and 5. 



Etretinate, the active ingredient of the approved product, 
has the chemical structure: 



\ A /\ A /x A / cooc * h > 



CH 3 o 



Claim 1, in an edited form, reads as follows: 
1. A compound of the formula: 

* 3 \ / \ /"S / \ /"S / \ /* 6 



R 4 



wherein and R2 are lower alkyl; R3 

is lower alkyl . . . ; R4 is lower 

alkoxy; R5 is hydrogen . . . ; and Rg is 

. alkoxycarbonyl where its alkoxy moiety is 
unsubst i tuted . . or pharmaceutically 

acceptable salts thereof. 
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Etretinate has the chemical structure identified above. 

When in claim 1. R , R_ and R 0 each are methyl. R is 

12 3 4 

methoxy and R is alkoxycarbonyl and in particular R is 

o 6 

ethoxycarbonyl (-COOC 2 H 5 ). claim 1 reads on etretinate, 
esters and pharmaceutically acceptable salts thereof. 



Claim 2. in an edited form, reads as follows: 



2. A compound of the formula 



f2 ?«3 f 3 

4 JL 1 



wherein Ri and R 2 are lower alkyl; R 3 
is lower alkyl; R4 is lower alkoxy; 

R5 is hydrogen . . . ; and R 6 is 
alkoxycarbonyl . . . , or pharmaceutically 
salts thereof. 

Etretinate has the chemical structure identified above. 
When in claim 2, R^, R 2 and R 3 each are methyl. R 4 is 
methoxy and R_ is alkoxycarbonyl and in particular R^ is 
ethoxycarbonyl (-COOC 2 H 5 ), claim 2 reads on etretinate, 
esters and pharmaceutically acceptable salts thereof. 
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Claim 3 reads as follows 



3. The compound of claim 2 wherein R_ is a 1 koxycarbonyl 

o 



Since in claim 3 (which depends from claim 1). R_ is 

o 

alkoxycarbonyl which includes ethoxycarbonyl ( -COOC 2 H 5 ) and 

R--R_ are as described above with regard to claim 1, claim 
1 5 

3 reads on etretinate, esters and pharmaceuti cal ly acceptable 
salts thereof. 



Claim 5 reads: 

5. The compound of claim 3 wherein said compound is 
9„(4_methoxy-2 . 3 . 6-tr i methyl -phenyl ) -3 . 7 -dimethyl -nona-2 . 4 . 6 . 8- 
tetraen-l-oic acid ethyl ester. 

Etretinate has the chemical formula ethyl -(all -E ) — 9 - 
(4-methoxy-2 . 3, 6-tr ime thy 1 phenyl ) -3 , 7-d imethyl -nona -2,4, 6.8- 
tetraenoate. which is the all E (trans) isomer for the compound 
named in claim 5. Accordingly. claim 5 (which depends from 
claim 1) reads on etretinate and pharmaceuti cal ly acceptable 
salts thereof. 

Accordingly. claims 1. 2. 3 and 5 of U.S. Patent No. 
4.215.215 read on etretinate. its esters and its 
pharmaceutically acceptable salts. 
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(9) The Relevant Dates And Information Pursuant To 35 
U.S.C. Sec. 156(g) In Order To Enable The 
Secretary Of Health and Human Services To 
Determi ne The Applicable Regulatory Review Period 

a) September 10, 1976 - Roche mailed a Notice of Claimed 
Investigational Exemption for a New Drug ( M IND M ) for 
etretinate (Ro 10-9359) under Section 505(i) of FD&C 
to permit interstate shipment of etretinate for the 
purposes of conducting clinical studies to support the 
approval of a subsequent NDA. (Exhibit 3) 

b) September 14. 1976 - In a letter of September 21. 
1976, FDA acknowledged receipt on September 14, 1976 
of the IND for etretinate and assigned the IND number 
12,797. (Exhibit 4) 

c) October 14, 1976 - The date Roche's IND for etretinate 
became effective, thus establishing the beginning of 
the portion of the regulatory review period under 35 
USC 156(g)(l)(B)(i). 

d) July 29, 1980 - U.S. Pat ent No. 4,215,215 claimincr 
etretinate issued. (Exhibit 2) 

e) December 19, 1984 - Roche hand delivered to the FDA an 
original New Drug Application ("NDA" ) for etretinate 
pursuant to Section 505 of FD&C and a cover letter 
dated December 20, 1984. This submission, thus 
established the end of the portion of the regulatory 
review period defined under 35 USC 156 (g) (1 ) (B) ( i ) and 
the beginning of the remaining portion of the 
regulatory review period defined under 35 USC 
156(g) (1) (B) (ii) . (Exhibit 5) 
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f) December 24, 1984 - FDA acknowledges receipt on 
December 20, 1984 of Roche's NDA for etretinate and 
confirmed the assignment of application number 
19-369. (Exhibit 6) 

g) September 30, 1986 - FDA forwarded a letter indicating 
that FDA has completed its review of NDA number 19-369 
for etretinate and has concluded that the drug is safe 
and effective for use as recommended in the final 
printed labeling. (Exhibit 7). Accordingly. the 
application was approved. 

(10) A Brief Description Of The Activities Undertaken By 
The Applicant During The Applicable Regulatory Review 
Period With Respect To The Approved Product And The 
Significant Dates Applicable To Such Activities 

A chronology of communications involving Roche and the FDA 
during the regulatory review period is attached as Exhibit 8. 
This exhibit lists the date, type of communication and a brief 
summary of the contents of the communication. This chronology 
provides a description of the activities undertaken by Roche 
during the applicable review period. For convenience. the 
chronology is divided into a Testing Phase and an Application 
Phase . 

(11) A Statement That In The Opinion Of The Applicant 
The Patent Is Eligible For The Extension And A 
Statement As To The Length Of The Extension 
Claimed. Including How The Length Of Extension 
Was Determined 

Under the law and in the opinion of applicant, U.S. Patent 
No. 4,215,215 is eligible for an extension under 35 USC 156. 
In particular, 35 USC 156(a) (and Section B of the initial 
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guidelines) in their relevant parts, provide that the term of a 
patent shall be extended if the following requirements are 
satisfied: 1. the patent claims a product, a method of using a 
product or a method of manufacturing a product; 2. the term of 
the patent has not expired before an application for extension 
is submitted; 3. the term of the patent has never been 
extended; 4. an application for extension is submitted by the 
owner of record of the patent or its agent and in accordance 
with 35 USC 156(d); 5. the product has been subject to a 
regulatory review period as defined in 35 USC 156(a) before its 
commercial marketing or use; and 6. the permission for the 
commercial marketing or use of the product after the regulatory 
review period is the first permitted commercial marketing or 
use of the product under the provision of law under which such 
regulatory review period occurred. 

These requirements are met as follows: 

1. U.S. Patent No. 4.215,215 claims a product. 

2. The term of U.S. Patent No. 4,215,215 presently will 
expire on July 29, 1997 and thus, the patent has not 
expired before submission of this Application. 

3. The term of U.S. Patent No. 4.215,215 has never been 
extended under 35 USC 156. 

4. This Application is submitted by Roche, the owner of 
record of U.S. Patent No. 4,215.215. This Application 
is submitted in accordance with 35 USC 156(d) within 
the sixty day period beginning on September 30, 1986 
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and ending November 29. 1986. The product received 
permission for marketing or use under FD&C. This 
Application contains the information required under 35 
USC 156(d). 

The product was subject to a regulatory review period 
under Sections 505 of the FD&C before its commercial 
marketing or use. as evidenced by the chronology 
(Exhibit 8) and the September 30. 1986 letter from the 
FDA (Exhibit 7). 
6. The permission for the commercial marketing of 
etretinate. the active ingredient in Tegison® 
oral, after the regulatory review period is the first 
permitted commercial marketing or use of a product 
having etretinate in any form as its active 
ingredient. under the provisions of the FD&C under 
which such regulatory review period occurred. This is 
confirmed by the absence of any approved new drug 
application for etretinate prior to September 30, 1986. 

Accordingly. U.S. Patent No. 4.215.215 satisfies the 
requirements for an extension under 35 USC 156. 

In the opinion of the Applicant, the term of U.S. Patent 
No. 4.215.215 should be extended for a period of two years from 
July 29. 1997 to July 29. 1999. 
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This extension was determined on the following basis: 
Testing Phase 

For the approved product, that portion of the regulatory- 
review period as defined in 35 USC 156(g) (1) (B) (i) ("Testing 
Phase") commenced on October 14, 1976 and ended on December 19, 
1984, which is 2988 days. 

Application Phase 

For the approved product, that portion of the regulatory- 
review period as defined under 35 USC * 156 (g) ( 1 ) (B) ( ii ) 
("Application Phase") commenced on December 19, 1984 and ended 
on September 30, 1986, which is 650 days. 

Regulatory Review Period 

As defined in 35 USC 15 6(g)(1)(B), the regulatory review 
period is the sum of the Testing Phase and the Application 
Phase, which is a total of 3638 days. 

Pre-Patent Issuance Reduction to Regulatory Review Period 

Under 35 USC 156(c), inter alia , the term of the patent 
eligible for extension is extended by that portion of the 
regulatory review period for the approved product which occurs 
after the date the patent issues. The patent issued July 29, 
1980, during the Testing Phase. The Testing Phase and the 
regulatory review period, thus, are reduced by the time from 
October 14, 1976 through July 29, 1980, which is 1384 days. 
The Testing Phase is reduced to 1604 days and the regulatory 
review period is reduced to 2254 days. 
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Due Diligence Reduction to Regulatory Review Period 

Under 35 USC 156(c)(1), the Testing Phase and Application 
Phase of the regulatory review period also are reduced by the 
period in which the applicant for the patent extension did not 
act with due diligence during such period of the regulatory 
review period. In the opinion of the Applicant, it acted with 
due diligence during both periods of time, and thus there is no 
reduction in the regulatory review period because of lack of 
due di ligence . 

One-Half Testing Phase Reduction 

Under 35 USC 156(c)(2), the 2254 day revised regulatory 
review period is reduced by one-half of the 1604 day revised 
Testing Phase. One-half of the revised Testing Phase is 802 
days. Thus, the 2254 day regulatory review period is reduced 
by 802 days leaving a final revised regulatory review period of 
1452 days. 

14 Year Cap 

Under 35 USC 156(c)(3) should the period of time remaining 
in the term of the patent after the date of approval when added 
to the period of extension exceed fourteen years, the period of 
extension is reduced so that the total of both such periods 
does not exceed fourteen years. In applying this section, the 
final revised regulatory review period as calculated above 
(1452 days) is added onto the end of the original term of the 
patent (July 29, 1997) thus, giving a date of July 20, 2001. 
Also, fourteen years is added to the NDA approval date 
(September 30, 1986) thus giving a date of September 30, 2000. 
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The earlier of the above two dates, September 30, 2000, xs 
selected . 

Two Year Maximum Extension 

Under 35 USC 15 6(g)(4)(C), since U.S. Patent No. 4,215,215 
issued before September 24, 1984 (the date of the enactment of 
35 USC 156) and since the IND was submitted before September 
24, 1984 with respect to the approved product, and the 
commercial marketing or use of the product had not been 
approved before such date, the period of extension determined 
on the basis of the regulatory review period may not exceed two 
years . 

Accordingly, one adds two (2) years to the original patent 
expiration date of July 29, 1997 to obtain an expiration date 
of July 29, 1999. One then compares this date with the 
September 30, 2000 date obtained above with regard to the 14 
year cap, and chooses the earlier date, that is, July 29, 1999. 

The term of U.S. Patent No. 4,215,215, thus, is eligible 
for a two (2) year extension, from July 29, 1997 to July 29, 
1999 . 

(12) A Statement That Applicant Acknowledges A Duty To 
Disclose To The Commissioner Of Patents And 
Trademarks And The Secretary Of Health And Human 
Services Any Information Which Is Material To Any 
Determinations To Be Made Relative To The 
Application For Extension 



Applicant acknowledges a duty to disclose to the 
Commissioner of Patents and Trademark and the Secretary of 




Health and Human Services any information which is material to 
any determinations to be made relative to the application for 
extension. 

In addition to the information provided herein. Applicant 
notes as follows: 

Roche is conducting research to consider developing 
etretinate in a topical formulation. Applicant petitions for 
this extension of U.S. Patent No. 4,215,215, inter alia , to 
apply to all formulations of etretinate, as well as to esters 
and pharmaceutical^ acceptable salts of etretrinate covered by 
U.S. Patent No. 4,215,215, as a single ingredient or in 
combination with another active ingredient. 

(13) The Prescribed Fee for Receiving and Acting Upon 
the Application for Extens ion . . . and an Oath or 
Declaration As Set Forth in Paragraph C of this 
Section 

Applicant encloses (in duplicate) a transmittal letter 
reguesting the amount of $750. OO be charged to Account No. 
08-2525 . 

Applicant attaches a declaration as set forth in paragraph 
C of the initial guidelines, signed by an officer of Roche, the 
owner of record of U.S. Patent No. 4,215,215. 
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Request: for Extension 

Having included in this Application all of the requisite 
information required under 35 U.S.C. 156 and the initial Patent 
and Trademark Office Guidelines published at 1047 O.G. 17, 
Applicant requests an extension of U.S. Patent No. 4,215,215 
for two years from July 29, 1997 to July 29, 1999, by reason of 
claims to etretinate, including esters and pharmaceut ica 1 ly 
acceptable salts thereof. 



Respectfully submitted , 

hoffma*3n-la roci 




George W 



Name (Print) 

Senior Patent Counsel 



Title 

November 7, 1986 



Date 



Certification 



The undersigned certifies that this Application 
Extension of Patent Term Under 35 U^C 156 dj^e^fudinj 
exhibits is being submitted as duplicate/yq£igina: 




George W. Johnston 



Name (Print) 

Senior Patent Counsel 



Title 

November 7, 1986 
Date 



3076P 
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— In the united states patent and trademark office 
In re United States Patent 4,215,215 

WERNER BOLLAG, RUDOLF RUEGG Attn: Box Patent Ext. 

and GOTTLIEB RYSER 

Issue Date: July 29, 1980 

For: 9-PHENYL-NONATE TETRAENE COMPOUNDS 

TRANSMITTAL LETTER FOR 
APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 3 5 USC 15 6 

Nut ley , New Jersey 07110 
November 7 , 19 8 6 

Honorable Commissioner of Patents & Trademarks 

Washington, D.C. 20231 
Sir: 

Transmitted herewith is the a) Application for Extension of 
Patent Term Under 35 USC 156 and b) Declaration and Power of 
Attorney with regard to U.S. Patent No. 4,215,215. The 
application is being submitted in duplicate, and the 
undersigned certifies that each copy of the attached 
application is a duplicate original. 



Please charge Deposit Account No. 08-2525 in the amount of 
$750.00. The Commissioner is authorized to charge any 
additional fees, which may be required, or credit any 
overpayments to Account No. 08-2525. 

CERTIFICATE OF MAILING * 
By EXPRESS MAIL 

Maffing Label- Number 

Dale of Deposit . M QA*. £ ,£* . A . . . . 

\ hereby certify that this paper or fee is 

. being deposited with the United States Fostal 

Service "Express Mail Fcst Office to 
Addressee" service untier 37 CFR 1 10 on the 
date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, 
Washington, D.C. 20231. » , / 

Print Name MArkM:..^^". 




A duplicate copy of this cover sheet is enclosed. 

The Patent Office is hereby authorized to call the 
undersigned attorney of record "collect" on any matter 
connected with this application- The telephone number is Area 
Code (201) 235-3656. In the absence of the undersigned 
attorney of record, the call will be accepted by another 
attorney empowered in this application. 



George W . Johnston 
(Reg. No. 28090) 
340 Kingsland Street 
Nutley, New Jersey 07110 




GWJ : j d 

In Duplicate 
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^SjJiiL^S UNITED STATES PATENT AND TRADEMARK OFFICE 
In re United States Patent 4,215,215 

WERNER BOLLAG , RUDOLF RUEGG Attn: Box Patent Ext. 

and GOTTLIEB RYSER 

Issue Date: July 29, 1980 

For: 9 -PHENYL -NONATE TETRAENE COMPOUNDS 

DECLARATION AND POWER OF ATTORNEY 
FOR APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 3 5 USC 15 6 

Nutley, New Jersey 07110 
November 7, 1986 

Honorable Commissioner of Patents & Trademarks 

Washington, D.C. 20231 
Sir: 

I, Jon S. Saxe, a Vice President of Hoffmann-La Roche Inc. 
("Roche"), the owner of record of U.S. Patent No. 4,215,215, 
which submits the attached Application for Extension of Patent 
Term Under 35 USC 156, declare that: 



(i) I have reviewed and understand the contents of the 
Application being submitted for extension of the term of U.S. 
Patent No. 4,215,215; 

(ii) I believe that said patent is subject to extension under 
35 USC 156; 



CERTIFICATE OF MAILING 
* By EXPRESS MAIL 

Mafflng Label Number &t£$&ZftS.~7S~ 
Date of Deposit . f&A-JtrJ^ . f . . 

I hereby certify that this paper or fee is 
being deposited with the United States Postal 
Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1 10 on the 
date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, 
Washington, O.C. 20231. 

Print Name !&.aK)< II 
Signature 



(iii) I believe an extension of the length claimed is fully 
justified under 35 USC 156; and 

(iv) I believe that the patent for which the extension is being 
sought meets the conditions for extension of the term of a 
patent as set forth in 35 USC 156, and in particular. Section B 
of the initial guidelines. 

I hereby appoint the following attorneys as agents for 
Roche under 35 USC 156 with the authority to sign, submit and 
prosecute this Application and transact all business in the 
Patent and Trademark Office and with the Secretary of Health 
and Human Services connected therewith. Jon S. Saxe (Reg. No. 
19951), Bernard S. Leon (Reg. No. 20756), George M. Gould (Reg. 
No. 20970), William H. Epstein (Reg. No. 20008), William G. 
Isgro (Reg. No. 22041), Mark E. Waddell (Reg. No. 31803) and 
George W. Johnston (Reg. No. 28090) . 

Send correspondence to: 

Jon S. Saxe 
340 Kingsland Street 
Nutley, New Jersey 07110 

Direct Telephone Calls to: George W. Johnston 

(201) 235-3656 

I declare further that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
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statements and the like so made are punishable by fine or 
imprisonment, or both, under Section lOOl of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of this patent extension application 
and any extension of U.S. Patent No. 4,215,215. 

Respectfully submitted , 

.■:;: ; ":"Hdf f mann-La Roche Inc. 




Name 

Vice President 



Title 

Date November 7, 1986 

3074P 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re United States Patent 4,215,215 

WERNER BOLLAG , RUDOLF RUEGG 
and GOTTLIEB RYSER 



Attn: Box Patent Ext. 



Issue Date: July 29, 1980 

For: 9 -PHENYL -NONATE TETRAENE COMPOUNDS 



TRANSMITTAL LETTER FOR 
APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 3 5 USC 15 6 



Nutley, New Jersey 07HO 
November 7, 1986 



Honorable Commissioner of Patents & Trademarks 

Washington, D.C. 20231 
Sir: 

Transmitted herewith is the a) Application for Extension of 
Patent Term Under 35 USC 156 and b) Declaration and Power of 
Attorney with regard to U.S. Patent No. 4,215,215. The 
application is being submitted in duplicate, and the 
undersigned certifies that each copy of the attached 
application is a duplicate original. 



20001 



Please charge Deposit Account No. 08-2525 in the amount of 
$750.00. The Commissioner is authorized to charge any 



additional fees, which 



may 



be required, or credit 



any 



overpayments to Account No. 08-2525 



12/03/86 4215215 



08-2525 020 111 



RUK135 06/05/87 4215215 



750.00CH ^^^sL^ 

CERTIFICATE OF MAILING ' 
By EXPRESS MAIL 

Malltog Label Number 

08-2525 010 111 D^rfDa^jate*:^./?^.-... 

1 hereby certify that this paper or fee is 
being deposited with the United States Postal 
Service "Express Mail Post Office to 
Addressee" service under 37 CFR 1 10 on the 
date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, 
Washington, D.C. 20231. a H if 

Print Name .JfarkMt.MfMeM 
Signature 



A duplicate copy of this cover sheet is enclosed. 

The Patent Office is hereby authorized to call the 
undersigned attorney of record "collect" on any matter 
connected with this application. The telephone number is Area 
Code (201) 235-3656. In the absence of the undersigned 
attorney of record, the call will be accepted by another 
attorney empowered in this application. 



Respectfully 




tibedA 



Applicant 

George W. Johnston 

(Reg. No. 28090) 

340 Kingsland Street 

Nutley, New Jersey 07110 



GWJ : jd 

In Duplicate 
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UNITED STATES PATENT AND TRADEMARK OFFICE 



In re United States Patent 4,215,215 

WERNER BOLLAG, RUDOLF RUEGG Attn: Box Patent Ext. 

and GOTTLIEB RYSER 

Issue Date: July 29, 1980 

For: 9-PHENYL-NONATE TETRAENE COMPOUNDS 

DECLARATION AND POWER OF ATTORNEY 
FOR APPLICATION FOR EXTENSION OF PATENT TERM 
UNDER 3 5 USC 15 6 

Nutley, New Jersey 07110 
November 7, 1986 

Honorable Commissioner of Patents & Trademarks 

Washington, D.C. 20231 
Sir: 

I, Jon S. Saxe, a Vice President of Hoffmann-La Roche Inc. 
("Roche 1 *), the owner of record of U.S. Patent No. 4,215,215, 
which submits the attached Application for Extension of Patent 
Term Under 35 USC 156, declare that: 



(i) I have reviewed and understand the contents of the 
Application being submitted for extension of the term of U.S. 
Patent No. 4,215,215; 

(ii) I believe that said patent is subject to extension under 
35 USC 156 ; 



CERTIFICATE OF MAILING 
By EXPRESS MAIL 

Matting Label Number B £ £0.7%.£t .7^~ 
Date of Deposit . . & oy , . /fS 6 . . t 

I hereby certify that this paper or fee :s 
being deposited with the United States Postal 
Service "Express IV! ail Post Office to 
Addressee" service under 37 CFR 1 10 on the 
date indicated above and is addressed to the 
Commissioner of Patents and Trademarks, 
Washington, D.C. 20231. . 

Prirrt Name ..h/?xk..^./^^!?&l' 



Signature 




(iii) I believe an extension of the length claimed is fully 
justified under 35 USC 156; and 

(iv) I believe that the patent for which the extension is being 
sought meets the conditions for extension of the term of a 
patent as set forth in 35 USC 156, and in particular. Section B 
of the initial guidelines, 

I hereby appoint the following attorneys as agents for 
Roche under 35 USC 156 with the authority to sign, submit and 
prosecute this Application and transact all business in the 
Patent and Trademark Office and with the Secretary of Health 
and Human Services connected therewith. Jon S. Saxe (Reg. No. 
19951), Bernard S. Leon (Reg. No. 20756), George M. Gould (Reg. 
No. 20970), William H. Epstein (Reg. No. 20008), William G. 
Isgro (Reg. No. 22041). Mark E. Waddell (Reg. No. 31803) and 
George W. Johnston (Reg. No. 28090). 

Send correspondence to: 

Jon S. Saxe 
340 Kingsland Street 
Nutley, New Jersey 07110 

Direct Telephone Calls to: George W. Johnston 

(201) 235-3656 

I declare further that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
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statements and the like so made are punishable by fine or 
imprisonment, or both, under Section lOOl of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of this patent extension application 
and any extension of U.S. Patent No. 4,215,215. 



Respectfully submitted , 



v Hoffmann-La Roche Inc. 




Name 



Vice President 



Title 



Date 



November 7, 1986 



3074P 
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In re United States Patent 4,215,215 

WERNER BOLLAG, RUDOLF RUEGG AND 
GOTTLIEB RYSER 

Issue Date: July 29, 1980 

For: 9-PHENYL-NONATE TETRAENE COMPOUNDS 

EXHIBITS FOR APPLICATION FOR 

EXTENSION OF PATENT TERM UNDER 35 USC 156 



CERTIFICATE OF MAILING 
By EXPRESS MAIL_ 

Mailing Label Number &.32.Q7^J? 7 ^ 
Dale of Deposit .^IcW ... Z-Aj.. £. 

I hereby certify that this paper or fee is 
being deposited with the United States Postal 
Service "Express Mail Post 0« ce to 
Addressee" service under 37 CFR 1 10 on U» 
date indicated above and Is addressed ; o um 
Commissioner of Patents and Tradenu; r.s, 
Washington, D.C. 20231. .i n 



EXHIBIT 1 

TEGISO 

brand of 

etretinate/Roche 

CAPSULES 




CONTRAINDICATION: Tegison ma it not bt ustd by ttmtlts who art pregnant. w*o Intend 
to cecomt pregnant, or ««o an unrtllabU or may not utt nil* bit contraception whltt 
onot rgofng treatment. Tht period ot tlmt during which prtgnaney must bt avoided aflar 
trc«im«Rt It concluded his not bten«tttrmlntd. Tegison ttootf levels of O.S to 12 ngymL 
tuvt seen rtoorted In 5 of 47 patients In tht range of 2.1 to 2.9 years after trt stmt at was 
concluded. Tht length of tlmt necessary to watt attar df t continuation at trtatmt nt to as- 
sure that no drag will ot data eta Sit In tht Stood has not bttn dtttrmfntd. Tht slgnltl- 
canca ot undetectable Mood lavott relative to tht risk ot teratogenicity Is unknown. 
Major human fatal ibrrarmaJltlts related to Tegison administration hsvt baan raportad. 
Including monlngomyeioeotit. mtningotneapnaiocoatt, multlptt synostosas. facial dys- 
moranii. syndacryltat. abianca of terminal pnttangtt. malformations of hip, ankle and 
foraarm. low sat tars, high palata. decreased cranial volume, and alterations of tht skutl 
and ctnrlcal vtrttbrat on x-ray. 

Woman of chlldbeering potential must notte glvtn Ttglson until pregnancy Is excluded. 
It Is strongly recommended that a pregnancy test bt ptrtomtd wtthfn two weeks prior to 
Initiating Tegison (horsey. Tegison therapy should start on tht second or liilrd day of the 
next normal menstrual period. An effective form of contractptlon must bt ustd forat Itast 
ont month betort Tagison therapy, during therapy and following discontinuation ol 
Tegison therapy for an Indefinite period of tlmt. 

Females should bt rutty counseled oa tht serious risks to tht fttus should they Q4come 
pregnant while undergoing treatment or after discontinuation ot thtraoy. 11 pregnancy 
does occur, tht physician and patient should discuss tht desirability of continuing tht 
pregnancy. 



OESCRIPTIOK: Tegison (brand of etreunate/Rocne). a retinoid, is available in 10-mg and 25-mg 
cetatin capsules tor oral administration. Each capsule atso contains corn starch, lactose and talc. 
Gelatin capsule sneiis contain paraoens (methyl and propyl) and potassium soroate. with the fol- 
lowing oye systems: 10 mg— iron oxide {yellow, black and red). FO&C Slue No. 2 and titanium 
dioxide: 25 mg— iron oxide (yellow, btack and red) and titanium dioxide. 
Chemically, etretinate is etnyl (a//-f).5-(4-methoxy-2.3.6-trimethy(phenyf)-3.7-dimeth- 
yi-2.4.6.3-ionatetraenoate ana is related to both re ti note acio ana retwoi (vita mm A). It is a 
greenisn-yetiow to yellow powcer with a calculated molecular wetgnt of 354.5. The structural for- 
mula is: 



CH 3 CH 3 CH, 




.COOCjH, 



CLINICAL PHARMACOLOGY: The mechanism of action of Tegison is unknown. 
Clinical: Improvement in psoriatic patients occurs in association with a decrease in scale, ery- 
thema and tnicxness of lesions, as well as histological evidence of normalization of epidermal dif- 
ferentiation, decreased stratum corneum thickness and decreased inflammation in the epidermis 
and dermis. 

Pturmacakineacs: The pharmacokinetic profile of etretinate is predictable and is linear following 
single and multiple doses. Etretinate is extensively metabolized following oral dosing, with sig- 
nificant first-pass metabolism to the acid form, which also has the all-frans structure and is pnar- . 
macotogicatty active. Subsequent metabolism results in the 13-c/s acid form, cnain-snoriened 
breakdown products and castigates that are ultimately excreted in trie bile and urine. 
After a six-month course of therapy with doses ranging from 25 mg once daily to 25 ma four times 
daily. Cmax values ranged trom 102 to 389 ng/nu and occurred at Tmax vaiues of two to six 
hours. In one study the aooarent terminal half-life after six months ot therapy was approximately 
120 days, tn another study of 47 patients treated cnromcaily with etretinate. 5 had detectable 
serum a rug leveis tin tne range ot 0.5 to 12 ng/ml) 2.1 to 2.9 years after therapy was discontin- 
ued. The long haiMite appears to be due to storage of etretinate tn adipose tissue. 
Etretinate is more than 99% bound to plasma proteins, predominantly lipoproteins, whereas its 
active metabolite, (he ail-/ran$ acid form, is predominantly oouno to albumin. Concentrations of 
etretinate in buster fluid after six weeks of dosing were approximately one-tenth ot tnose oQserved 
in plasma. Concentrations ot etretinate and its all-frans acid metaooiite in epidermal specimens 
ootained after 1 to 36 months of therapy were a function ot location; suOcutis>>sarum> epi- 
dermis>dermis. Similarly, liver concentrations ot etretinate in patients receiving therapy (or six 
montns were generally nigher tnan concomitant plasma concentrations and tended to be higher 
in livers with a nigher degree of tatty infiltration. 

Studies tn normal volunteers indicated that, when compared with the fasting state, the absorption 
of etretinate was increased by wncne milk or a hign-tipid diet. 

INDICATIONS AND USAGE: Tegison is indicated for the treatment ot severe recalcitrant psoriasis, 
including the erythrooermic and generalized pustular types. Because of significant adverse ef- 
fects associated with its use. Tegison should bt prescribed only by physicians knowledgeable in 
the systemic use of retinoids and reserved for patients witn severe recalcitrant psoriasis wno are 
unresponsive to or intolerant gl standard therapies: topical tar plus UVB lignt: psoralens plus UVA 
hgnt: systemic corficosteroios; ana methotrexate. 

The use of Tegison resulted in clinical improvement in the majority of patients treated. Complete 
clearing of tne disease was ooserveo after tour to nine montns ot therapy in 13% of alt patients 
treated tor severe psoriasis. This included complete clearing m 16% ot patients witn erytnro- 
Cermic psoriasis ana 37% ot patients witn generalized pustular psoriasis. 
After discontinuation of Tegison tne maionty of patients experience some degree at reiaose by the 
ena ot two montns. After reiaose. suoseauent tour- to mne-montn courses ol Tegison tneraoy 
resulted in approximately tne same cnmcai response as experienced during the initial course ot 
therapy. 





CONTa/^eWATlONS: Pregnancy: Category X. See boxea CONTRAINDICATION 
WARNINGS: 



Psivdotuaior undri: Tegison and other retinoids hive bean associated with estes at 
pseudotumor cerebri (benign Intracranial hypertension!. t«^"w !!n mMm\ oi 
pseudotumor cerebri Include papilledema, heidaeft*. niusee end vomitlnq ,nV yIsui 
disturbances. Patients with these svmotoms should be examined lor pSdema aoj 
H present, they should discontinue Tegison Immediately and be retarred lor neurologic 
diagnosis and cars. 

HtMtotoxidiY: Of the 652 patients treated In U.S. clinical trials, ten had clinical or his- 
tologic hepatitis considered possibly or probably related to Tegison treatment Liver tune- 

SSiiJiVd'S^l^ "T" ln * m °', QZti9m «» Uteontlnued: on. 

patient had histologic changes resemtttlng chronic active neoatltls sis months oft theraoy. 
and one pa tent had no follow-uo avalla&fe. There have been four reoorts ot neoatltls- 
related deaths worldwide: two ot these patients had received etretinate (or a month or test 
before present ng with hepatic svmotoms. Elevations at AST (SGOT). ALT (SGPH or LOH 
have occurred In 18%, 23% and 15%. reseecilvely. ai Individuals treated with Tegison II 



SSlJ^Jf.^?* Ca Jr t2i ercs,on - Jfcrasion. irreguianty and punctate staining have occurred 
in patients treated with Tegison, altnougn these eftecis were aosent or imoroveo arter tneraov was 
stooped in tnose patients wno had follow-up examinations. Corneal opacities have occurred in 
patients receiving isotretinoin: they had either completely resolved or were resolving at faiiow-uo 
six to seven weeics after discontinuation ot the drug. Other opmnairmc effects that nave occurred 
in Tegison patients mciuoe decreased visual acuity and blurring ol vision, mgm vtston decrease 
minimal posterior subcapsular cataract, iritis, blot retinal hemorrnage. scotoma and pnotoono- 
bia Any Tegison catient experiencing visual difficulties snould discontinue the drug and have an 
opnwaimotogtcal examination. y 

Wyperosros/i: In clinical trials with Tegison. 45 patients with a mean age of 40 years have been 
^o^rl^'^i 0 ' e T cn " °* r y P er «tos IS . They had received etretinate at a mean 
dose ot 0.8 mg/kq tor a mean duration of 33 months at the time of x-ray. Eleven patients nad 
psoriasis, wmie 34 patients nad a disorcer of xeratimzation. Of these. 38 patients wno continued 
iV/SuS? £7!2f? at 3 2 avef35e fl05 ^ °* 08 "W^V '° r ™ "erage duration of 60 montns. 
3Z (84 had radiographic evidence ct extrasptnat tendon and ligament calcification. The most 
common sues of involvement were me anxies (76%). perns 153%) and knees (42%)- spinal 
cnanges were uncommon. Involvement tended to be bilateral jna multifocal. There were no bone 
or joint symptoms at the sites of radiograpmc abnormalities in 47% of the affected patients. 
Uotis: 8lood lipid determinations should be performed before Tegison is administered and then 
at intervals of one or two weeks until the lipid response to Tegison is estaonsnetr Wis usually 
occur* witn in four to eight weeks. * ' 

Approximately 45% of patients receiving Tegison during ciinical trials experienced an elevation of 
?L" ma JH° lv " n(J "- A0 O«>*'mately 37% developed a decrease in hign oensity lipoproteins and 
about 16% snowed an increase in cholesterol levels. These effects on triglycerides. HDL and cho- 
lesterol were reversible arter cessation of Tegison therapy. 7 
Patients with an increased tendency to deveioo hypertriglyceridemia include those with diabetes 
meilrtus. obesity, increased alconol mtaxe or a tammai msiory of these conditions. 
Hypertriglyceridemia, hypercholesterolemia and lowered HOL may increase a oatient's cardio- 
vascular risk status, in addition, elevation ol serum triglycerides in excess of 800 mg/dLhas been 
associated with acute pancreatitis. Therefore, every attempt snould be made to control stgnrficam 
elevations of triglycerides or cnoiesteroi or significant decreases in HDL. Some oatients have oeen 
aoie to reverse triglyceride and cnoiesteroi elevations or HOL decease by reduction in weignt or 
restriction of dietary fat and alconol wnile continuing Tegison therapy. 
Carrthnscuiaretfecn: During clinical trials of 652 patients. 21 significant cardiovascular adverse 
incidents were reported, ail in patients wno nad a strong history of cardiovascular nsx These 
incidents were not considered reiateo to Tegison theraov except for two cases of mv«caroial in- 
farction: one wfticn was considerea pdssibiy related to Tegison therapy and one for wmctt a re- 
lationship was not specified. 

Animal studies: in general, the signs of etretmate toxicir/ in rats, mice and dogs are dose-relat-d 
with respect to incidence, onset and seventy, in rodents, me most striking manifestations of wis 
toxicity are bone fractuw: no evioence of fractures was observed in a one-year cog study Olfier* 
dose-related changes in some animais treated with etretinate m subenrome or enrome toxicity 
studies include alopecia, erytnema. reductions in booy weignt and food consumption stiffness 
altered gait, hematologic cnanges. elevations in serum alkaline pnospnatase ano testicular atro- 
pny with microscopic evioence of reduced spermatogenesis. 

PRECAUTIONS: Intomanon toe Patents: Women of child bearing potential should be advised that 
tney must not be pregnant wnen Tegison tnerapy is initiated, ana that they snould use an effective 
form of contraception tor one month prior to Tegison therapy, wmle taking Tegison ano arter 
Tegison has oeen discontinued. Tegison nas been found in the blood ot some patients two to three 
years after the drug was discontinued. See boxed CONTRAINDICATION. 
Because of tne reiationsmp of Tegison to vitamin A. patients should be advised against takinn 
vitamin A supplements to avoid possible additive toxic effects. 

Patients should be advised that transient exacerbation of psonasis is commonly seen during the 
initial period of therapy. ■ * 

Patients should lie informed that they may experience decreased tolerance to contact lenses dur- 
ing and after therapy. 

laboratory Tests: See WARNINGS section. In clinical studies, the incidence of hypertriglyc- 
eridemia was one patient in two. thatut hypercholesterolemia one patient in six. ana tnat of fle- 
creased HOL one patient in three during Tegison therapy. Pretreatment and follow-up blood lipids 
Should be ootaineo under tasting conditions. If alconol has been consumed, at least 36 hours 
should eiaose before tnese determinations are made. It is recommended that these tests be per- 
formed at weekly or biweekly intervals until the lipid response to Tegison is established. 
Elevations of AST (SGOT). ALT (SGPT) or LOH have occurred in 18%. 23% and 15% respec- 
tively, of individuals treated with Tegison. It is recommended that these tests be performed prior 
to initiation of Tegison theraoy. at one to two week intervals for the first one to two months of 
• tnerapy ano tnerearter at intervals ot one to three montns, depending on the response to Teaison 
administration. * 

Oniq interactions: Little information is available on drug interactions with Tegison' however con- 

DOSAGE ANO ADMINISTRATION sections. 
Carcinogenesis, Mutagenesis. Impairment of Fertility: 

Carcinogenesn: In a two-year study, male or female Stirague-Oawley rats given etretinate by di- 
etary admixture at doses up to 3 mg/kg/day (two times tne maximum recommenced human tner- 
apeutic aose) had no increase in tumor incidence. 

In an 80-week study. Crt:C0-1 (ICR) BR mice were given etretinate by dietary admixture at doses 
of 1 to 5 mg/kg/day. An increased incidence ot blood vessel tumors (hemangiomas ana heman- 

Siosarcomas in several different tissue sites) was noted in the hign-dose maie orouo (4 to 5 ma/ 
gyday) but not in the female group. 

Mutagenesis: Etretinate was evaluated by the Ames test in a host-mediated assav in the micro- 
nucleus test, and in a "treat ana piatej.test US i n g tne diploid yeast strains, cenmtae 07 Except 
for a weawy positive response mine Ames test using the tester strain TA too. Were was no evi- 
dence of genotoxicity. No differences in we rate ot sister enromatio exenanqe 1SCE) were noted 
in lymphomas ot patients before and after four weexs of treatment with tneraoemrc coses of 
etretinate. 

Imoairment of Fertility: In a study of fertility and general reoroductive performance in rats no 
etretinate-reiatea effects were ooservea at coses up to 2.5 mg/ng/cav. At a aose ot 5 mgmgcay 
(approximately tnree times tne maximum recommenced human tneraceutic :osei we reaomess 
ot We treated animats to ccouiate was recucea Out We pregnancy rate was unattec:ea. Trie num- 
ber ot viacie young at birth ana their oostnatai weignt gam ano survival were aoverseiy jffec:ea 
at the nign cose. The oregnancv rate of We untreated first generation animats ana postnatal 
weignt gam of we untreated second generation animats were aiso reduced. 



« PJJJiflc D £m g.en 75 m g/ day Qf 
was notea in suocrtronic ana chronic rat studies tesn «"« aloofly 
doses sooroacftmg those recommended for u « ,n !?.m,i. Ci, {? n,c d0Q study * ,n some ca «* a! 
ported in a 13-wee K cog study S^^uZiSim^^f'P^ 9 ^ 5pefm counts «- 
recommenced human aaSn«maio«M SmS? ,Jy£v («orowm«ely twice me maximum 
don of me aiW/a/75 metaoo lite to i dogs? fep0f ™ w,m cnron,c "mm.stra- 

Pregnmcy: Category X. S« boxed CONTRAINDICATION 

abnormalities. Tha occurrence of conaemta 7hmvm;.SS!' ? lli oul of ten congenital 

cannot 6«sUtM0ttttn«" Br-u/i'- Hi^J^^ feMr I M lne " Pounces, rt 
in wn.cn inlornSwn w« av, ^ 

eurrence ol congenital aomrmaiihes w» TZ el ^^I Z""""' 1 } 1 Tne oc- 

SBomaneousiy aoor tea fetus ™ and a£e o«T. im™„^' d -' verM m,an l s - 2W0 01 one J ™"0 
'PP™<con, y ,«,tal JB nor»^^ 

aovers. ertects. nurs.no i^^SftS! P( " Mlli, '°' 

^nSro^ in US " T «*«>" cnildren. *. 

Ko^ 

1igiso« has been associated with pseudotumor eereori. See WARNINGS section 

A0VER3E ^l^EWimT^POTTH) OURING CLINICAL TRIALS ' 



BODY SYSTEM 


>75% 


so-rsr. 


25-50% 


10-25% 




| Orynos« 
1 Chapped lips 


Exeessiv* mint 
Sore mouth 


NoM0fe«d 


Cheilitis 
Sore tongue 


Oermatologic 


Loss ot hair 
Patm/soie/ 
(in gem p 
peeling 


Ory skin 

Itching 

flasn 

Red scaly face 
Skin fragility 


Bruising 
Sunoum 


Nan disorder 
Skin peeling 


MusculosxeletaJ 




Bone/pint pain 


Muscle cramps 




Central Nervous 




Fatigut 


Headache 


Fever 


Special Senses 




Irnution of ryes 


Eyeball pain 
Eyelid lOnor- 
maiities 


Abnormalities ot: 

-coniunctivi 

-cornea 

-lens 

-retina 
Coniuncrmtu 
Decrease m vtsual 

acuity 
Oouoie vision 


Gastrointestinal 






Abdominat pain 
Changes in 
appetite 


Nausea 



TABLE II 

LESS FREQUENT AOVERSE EVENTS REPORTED OURING CLINICAL TRIALS 
(SOME OF WHICH MAY SEAR NO RELATIONSHIP TO THERAPY) 
PERCENT Of PATIENTS REPORTING (N - 652) 



Mucocutaneous 


Or/ eves 

Mucous mem Dane 

abnormalities 
Qry mourn 

Gingival ctesoing/intlammation 


(Decreased mucus secretion 
Rhmorrnea 


Dermatoiogic 


Hair abnormalities 
Bullous emotion 
Coiovciammy sxm 
Onycnoiysis 
Paronyc.ua 
Pyogenic granuloma 
Changes in perspiration 


Abnormal skin odor 
Granulation tissue 
Heaung imoairrnerrt 
Heroes simplex 
Hirsutism 
Increased pore size 
Sensory sun changes 
Sim atroony 
Skin tissures 
Skin infection 
Skin nodule 
Skin ulceration 
Urticana 


Musculoskeletal 


Myalgia 


Gout 

Hyperkinesia 
Hyperostosis 
Hypertonia 


Central Nervous System 


Qizziness 
Letnargy 

Changes in sensation 

Pain 

Rigors 


Abnormal minting 
Amnesia 
Anxiety 
Oeoresston 
Pseudotumor cerebri 
Emotional lability 

Cunt ta*4lrtft 

Ffu-iike symptoms 


Special Senses 


Abnormal lacrimal ion 
Aonormai vision 
Abnormalities of: 

-Extraocular musculature 

-Ocutar tension 

-Pupil 

-Vitreous 
Earacr.e 
Otitis externa 


Change in eguiirbnum 
Ear drainage 
Ear Infection 
Hearing cnange 
Nignt vision oecreast 
Phoiopnodia 
Visual change 
Scotoma 


GastromtastinaJ 


Hepatitis 


Constipation 
Oiarmsa 
Uelena 
Ftatuleflce 
WeigntJoss 
Oral umrs 
Taste perversion 
Tootn canes 


Cardiovascular 


Cardiovascular thrombotic 

or obstructive events 
Edema 


Atrial fibrillation 
Chest pain 
Coagulation disorder 
Phieoftts 

Posturai hypotension 
Syncooe 


Respiratory 


Oyspnea 


Cougmng 
Increased sputum 
Oysonoma 
Pharyngitis 


Renal 




Kidney stones 


Urogenital 




Abnormal menses 
Atropntc vaginitis 
Oysuna 
Polyuna 

Urinary retention 


Other 


Malignant neoplasms 





Utxwnyy Tegison theraoy induces change m strum l.oids in I signincani «l «™™ 

ooro'ima teiy 45% ot patients e»oen«nced elevation m serum tngiycendes. 37 .. a de- 
Kas "n mgToensiry Urotems ana 16% an increase .n cnoies.ero i I«m 

^M«na HNoaua win triglyceride leveis greater wan 1000 mg,. has t>een 
Son's o. AST (SGOT). ALT (SGPT) or -m I were e»eri«n=«d by ™Jj^J£j& 

receded intermittent courses ot tneraoy lo periods M ^\^"?^i" m no toliowup 
ot two consecutive values outside tne range ot normal or an i wornai va.ue 
during werapy. was consideredjo Oe possioiy related to Tegison. 



u80RAT0RYA SI!Isfe ? %rG CUN,CALTfllAts 



600Y SYSTEM 


25-50% 


m-25% 


1-10% 


Hematologic 


Increased: 
-MCHC (60%) 
-MCH 

-Reticulocytes 
-PTT 

-£sa 


Decreased: 

-Hemogiooin/HCT 

-RBC 

-MCV 
Increased giateiets 
Increased or 

decreased: 

-WBC and compo- 
nents 

-Protnromoin time 


(Decreased: 

-Platelets 

-MCH 

-MCHC 

-PTT 
Increased: 

-HemogioOin/HCT 

-RBC 


Urinary 




WBC in unne 


Proteinuria 
Givcosuna 
Microscopic 
hematuria 
Cisti in urine 
Acetonuna 
Hemogioflmuna 


Hepatic 


Increased 
tngtycendes 


Increased: 
-AST (SG0T1 
-ALT (SGPT) 
-Alkaline 

pftoscnatase 
-GGTP 
-GioOulin 
-Cholesterol 


Increased biliruoin 

Increased or 
decreased: 
-Total protein 
-Albumin 


Renal 






Increased.* 
-SUN 

-Creatinine 


EiectrotytM 


Increased or 
decreased potassium 


Increased or 
decreased: 
-Venous COj 
-Sodium 
-Chloride 




Miscellaneous 


n creased or 
decreased: 
-Calcium 
-Pnospnoruj 


ncreased or decreased 

fSS 


ncmsed CPX 



_ ,, w ,„ JIM wiui 4tuio gvercQuge in numans. 

greater man 4000 ma/Kg. The acuta oral toxicity U0 so ) of etretinate substance in 4«t 
solution was 2300 mg/kg in mice and 1300 mg/kg in rats. suostance in 4% 

AM0 W M,ms ™ AT10,(: There is imersuaject variation in me adsorption and the rate of 
metabolism of Tegison. Individualization of dosage ts required to achieve tnt^matSmZZ 
response w.m a tolerable degree of s.ae effects. Therapy wim T^min^^m'iS^ 
M i m^X° n°nf m !!i 7°"° 0t *W™W*iy taken « dfv.oed doses A muimum o 
?^ ft%f!?i ,d 001 b8 8xc « d ed frymrooerm.c psoriasis may respond to lower .n.cial 
fammed. mg " 5/(,ay mCf ea " d * °* 25 "Way eacn weex until optima] initial response 

IS!?? d0SM ?1 0 ' 5 10 ? 75 "W^V may be initiated after initial resoonse generally 
!?2 !.«> °* ,n fleftera( - mera °y snou,d 68 termmated in patents whose lesSns 

have sufficiently resolved. Relapses may be treated as outlined for initial therapy. 
Tegison should be administered wim food. 

P?*2t U ^0CC^^ CaP3Ul "' 10 mQ - impnmCd TC6IS0N 10 R0CHE: Pre ""Pt*dn 
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*PHENYL-NONATE TRAENE COMPOUNDS 
CROSS REFERENCE TO RELATED 



This is a continuation of application Ser. No. 903,438, 
filed May 8, 1978, now abandoned, which in turn is a 
division of Ser. No. 714,170, filed Aug. 13, 1976, now 
U.S. Pat. No. 4,105,681, which in turn is a continuation- , 0 
in-pan of prior application Ser. No. 601,148, filed Aug. 
1, 1975, now abandoned, which in turn is a continua- 
tion-in-part of Ser. No. 454,007, filed Mar. 22, 1974, 
now abandoned. 

SUMMARY OF THE INVENTION 15 
In accordance with this invention, it has been found 
that compounds of the formula: 



wherein Ri and R2 are lower alkyl; R 3 is hydrogen, 
lower alkyl, lower alkoxy, lower alkenyloxy, nitro, 
halo, amino, lower alkyl-amino, lower alkanoylamino, 30 
or N-hcterocyclyl; R4 is hydrogen, lower alkyl, lower 
alkenyl, lower alkoxy, lower alkenyloxy, nitro, lower 
alkanoyloxy, amino, lower alkylamino or N-heterocyc- 
lyl; R5 is hydrogen, lower alkyl, lower alkenyl lower 
alkoxy, lower alkenyloxy, nitro, halo, amino, lower 55 
alkanoylamino, lower alkyl amino, or N-heterocyclyl; 
with the proviso that at least one of Rj, R4, «nd Rs is 
other than hydrogen; with the further proviso that 
when R 3 or R 5 is halogen, R4 is other than alkoxy; R*ts ^ 
fonnyl, hydroxymethylene, alkoxymethylene, al- 
kanoyloxymethylene, carboxyl, alkoxycaibonyl, alken- 
loxycarbonyl, alkynyloxycarbonyl, carbamoyl, mono 
(lower alkyl>carbamoyl, di Oower alkyl)<ajbamoyl, or 
N-heterocyclylcarbonyl; 43 
or phannaceutically acceptable salts thereof are useful 
as anti-tumor agents. 

The compounds of formula 1 are prepared by the 
reaction of a compound of the formula: 
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II 



55 



with a compound of the formula: 



60 




III 



wherein Ri, R;. R>, R4and R^are as above; m and n are 
integers of from 0 to 1 with the sum of m and n being 



equal to 1; one of A or B being oxo and the other being: 



-PfX] 3 + Y- or-PtZh;or 



one of A and B is 



10 



15 



o 



and the other being halogen, alkylsulfonyloxy or aryl- 
sulfonyloxy; X is aryl; Z is alkoxy; R^is aryl* aralkenyl t 
aryl substituted with an electron donating or electron 
withdrawing group or aralkeny] where the aryl moiety 
20 is substituted with an electron withdrawing or electron 
donating group; R7, when 



25 



o 

II 

B u — P— (Zh or — S— R» or 
\L O 



— PPC]3+Y-, is formyl, carboxy, alkoxycarbonyl, al- 
30 kenyloxycarbonyl, alkynyloxycarbonyl, di (lower al- 
ky 1) carbamoyl or N-heterocyclylcarbonyl; R7, when B 
b oxo, n carboxy, alkoxymethylene, alkanoylox- 
ymethylene, alkoxycarbonyl, alkenyloxycarbonyl, al- 
kynyloxycarbonyl or N-heterocyclylcarbonyl, R7. 
35 when B is halogen, alkylsulfonyloxy or arylsulfonyloxy, 
is fonnyl, carboxy, alkoxymethylene, alkanoylox- 
ymethylene, alkoxycarbonyl, alkenyloxycarbonyl; al- 
kynyloxycarbonyl, di (lower alkyl)-amino carbamoyl, 
or N-heterocyclylcarbonyl, and Y is an anion of an 
40 organic or inorganic acid. 

In the case where one of A or B form the tulfone 
group which contains this sulfone group: 



45 J-R* 



This sulfone group in the reaction product can be 
50 cleaved to a double bond to form the compound of 
formula I. In the reaction products of the compound of 
formula II and III, where R7 is a carboxyl group, this 
carboxy! group can be esterified or amidated. On the 
other hand, where R7 is a carboxyl group or an ester 
55 group, this reaction product can be reduced to form R7 
as a hydroxy group. Where the reaction product con- 
tains R7 as a hydroxy group, this group can be esterified 
or etberified. The resulting alcohol ester can, if derived, 
be saponified. On the other hand, where R7 in the reac- 
60 tion product is a free hydroxy group or an ester group, 
this reaction product can be oxidized and form the cor- 
responding compound where R7 is carboxyl, i.e., 
-COOH 
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DETAILED DESCRIPTION 

The term "halogen*', is utilized in the instant specifi- 
cation, denotes alt four halogens, i.e., chlorine, bromide, 
iodine and fluorine, with chlorine and bromine being 




3 

preferred The term "lower alky!" denotes both straight 
chain and branched chain lower alky] groups contain- 
ing from I to 6 carbon atoms auch as methyl, ethyl, 
isopropyl and 2-methylpropyl. The term "lower alk- 
oxy" as used throughout this specification denotes 5 
lower alkoxy groups containing from 1 to 7 carbon 
atoms such as methoxy, propoxy, isopropoxy, ethoxy, 
etc. The term "lower alkanoy]" denotes lower alkanoyl 
groups containing from 2 to 6 carbon atoms such as 
acetyl, propionyl or pivalonyl. |o 

The terms "lower alkenyl" and "lower alkynyl" in- 
cludes both straight chain and branched chain hydro- 
carbon groups containing from 2 to 6 carbon atoms such 
as vinyl, allyl. butenyl, pentenyl, ethynyl, propargy], 
butynyl, etc. ^ 

The term N-heterocyclyl designates N-heterocyclyl 
radicals containing preferably 5 or 6 membered rings 
which contain a nitrogen atom in the ring and which 
can, if desired, contain a further hetero atom selected 
from the group consisting of oxygen, nitrogen or sulfur. 20 
Among the preferred N-heterocyclyl radicals are in- 
cluded pyrrolidino. pyridino, pipcridino. morpholino or 
thiomorpholino. 

The lower alkanoylamino groups contain residues 
which are derived from lower aJkanecarboxylic acids 25 
containing from 2 to 6 carbon atoms (e.g. acetic acid, 
propionic acid or pivalic acid). 

The alkoxymethylene and alkoxycarbonyl groups 
preferably contain alkoxy moieties having from 1 to 6 
carbon atoms These can be straight-chain or branched- 30 
chain such as, for example, the methoxy, ethoxy and 
isopropoxy groups. However, the alkoxy moiety can 
also be a higher alkoxy group containing from 7 to 20 
carbon atoms, especially the cetyloxy group. The alk- 
oxy moiety can be substituted by functional groups; for 35 
example, by nitrogen-containing groups auch as, for 
example, by an amino or morpholino group, which may 
be alkyl-substituted, or by a piperidyl or pyridyl group. 

The alkenyloxycarbonyl and aJkynyloxycarbonyl 
groups preferably contain alker.uxy and alkynoiy moi- 40 
ettes having from 2 to 6 carbon atoms such as, for exam- 
ple, the allyloxy or propargyloxy group. 

The term "alkanoyloxy" designates derivatives of 
aJkanecarboxylic acids containing from 2 to 20 carbon 
atoms. Among the preferred lower alkanoyloxy groups 43 
are included lower alkanoyloxy groups containing from 
2 to 6 carbon atoms auch as acetyloxy, propionyloxy 
and pivalyloxy. However, the alkanoyloxy group can 
be derived from higher alkane carboxylic acids, i.e., 
acids containing from 6 to 20 carbon atoms auch as 50 
palmitic acid or stearic acid as well as lower al- 
kanoyloxy groups. The term "alkanoyloxymethylene" 
denotes alkanoyloxymethylene groups wherein al- 
kanoyloxy is defined as above. Among the preferred 
alkanoyloxymethylene groups are included acetylox- 55 
ymethylene and propionyloxymethylene. 

The terms "mono" and "di (lower alkyl) carbamoyl" 
denote mono and di flower alkyl) carbamoyf radicals 
wherein lower alky) is defined as above. Among the 
preferred mono or di (lower alkyl) carbamoyl groups 60 
are included such groups as N -methyl -carbamoyl, N,N- 
dimethylcarbamoyl, N-isopropylcarbamoyl, and N-ter- 
tiarybutylcarbamoyl. The "N-heterocyclylcarbonyl 
radicals** are those which preferably contain a 5 or 6 
membered heterocyclic ring, which in addition to the 65 
nitrogen atom may contain a further hetero atom se- 
lected from the group consisting of nitrogen, oxygen or 
sulfur. Examples of such N-heterocyclic groups which 
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can be utilised in accordance with this invention are 
included pyridine piperidino, morpholino, thiomor- 
pholino and pyrrolidine 

In the compound of formula I, the preferred di Cower 

5 alkyl) amino groups denoted are those where the lower 
alky] substituent contains from 1 to 4 carbon atoms. 
Among the preferred lower alkyl amino groups are 
included ethyl amino, dimethyl amino, diethyl amino 
and diisopropyl amino. The term lower alkyl amino 

10 includes both mono and di-lower alkyl amino groups. 
Among the preferred compounds of formula I are the 
following: 

9-(2,3 f 6-trimethyl-phenyl>-3 ( 7^imethyl-nona-2 1 4 l 6 t 8- 

tetraen-l-oic-acid; 
1 5 9-(2,4 ( 6-trimethyl-phenyl)-3,7-dimelhyl-nona-2,4,6,8- 

tetraen-l-oic acid; 
9-(2,4,6-triisopropyl-phenyl)-3,7-dimethyl-nona-2,4,6,8- 

tetraen-l-oic-acid; 
9-(2,3.4,6-tetramethyl-phenyl)-3.7-dimethyl-nona- 

20 2,4,6.8-tetraen l-oic acid; 

9-{4-methoxy-2,6-dimethyl-phenyl)-3 ( 7-dimethyl-nona- 

2,4,6,8-tetraen-l-oic-acid; 
9-(4-methoxy-2,3,6-trimethyl-phenyl)-3,7-dimethyl- 
nona-2,4,6.8-tetracn- 1 -oic acid; 
25 9-<3-methoxy-2,4 t Mrimethyl-phenyl>- 3,7-dimethyl- 
nona-2,4 t 6,8-tetraen-l-oic acid; 
9-(4-methoxy-2,3 t 6-trimethyl-phenyl)-3,7-dimethyi- 

nona-2,4,6,8-tetraen-l-oic-acid ethyl ester; 
9-(^methoxy-2 t 3,6-trimethyl-phenyl)-3 l 7Klimethyl- 
30 nona-2-trans,4-cis, 6-trans, 8-trans-tetraen-l-oic acid 
ethyl ester; 

9K4-methoxy-2,3,6-trimethyl-phenyl)-3 ( 7-dimethyl- 
nona-2,4,6,8-tetraen l-oic acid isopropyl ester; 

9K4-methoxy-2,3,6-trimethyl-phenyl)-3,7-dimethyl- 
35 noBa-2,4,6 f 8-tetraen- 1-oic acid diethylaminoethyl 
ester; 

9^4-inethoxy-2,3,6-triiMthy^ 

iKma-2,4,6,8-tetraen-l-oic acid amide; 
9^4-methoxy-2,3,6-triroethy1-phenyl>-3jHlimethyl- 
40 nona.2AM-tetraen-l«oic acid ethyl amide; 
^♦-mcthoxy-lB^trimethyl-phaiyl^SJ-dimethyl- 

nona-2,4,6 i 8-tetraen- 1 -oic acid allyl ester; 
9K^»n«tlioxy-2,3,6-trimethyl-phenylV37-dimethyl- 
r>ona-2,4,6,8-tetraen- 1 -oic acid propargyl ester; 
45 9<3,6-diinethoxy-2A^trime^^ 
Dona-2,4,6.8-tetraen- 1 -oic acid; 
9-(4-in«thoxy-3^1yl-2 t 6-diinethyl-phenyl)-3jKlimeth- 

yl-nona-2,4, 6,8-tetraen- 1 -oic acid; 
H4-inethoxy-3-mU0-2 > 6Klimethyl-phenyl)-3,7-dimeth- 

50 yl-nona-2,4,6,8-tetraen-l«oic acid ethyl ester; 
9^3^1iincthylainmc-2 t 4,6-trimethyl-phenyl)-3,7- 

dimethyl-nona-2,4,6 ( 8-tetraen-l-ok acid ethyl ester; 
9^4-isopropoxy-2 > 3 ( 6-trimethyl-phenyl>3 l 7-<limethyl- 

oona-2,4,6,8-tetraen-l-oic acid; 
55 9-(4-allyloxy-2,3 > 6-trimethyl-phenyl>-3,7^dimethyl- 
nona-2 f 4 t 6.8-tetraen-l-oic acid; 
9K5<hlorc-2,4>trimethyl-phenyl>-3,7-dimethyl-nona- 

2,4,6,8-tetraen-l-oic acid; and 
9-(3-nitro-2,4,6-trimethyl-phenyl>-3 t 7-dimethyl-nona- 

*0 2,4,6,8-tetraen-l-oic acid 

The toxicity of the compounds of formula 1 is slight. 
For example, as will be evident from the following 
Tabic, the acute toxicity [LD50] of 9-(4-methoxy-2,3.6- 
trimethyl-phenyl)-3,7-dimethyl-nona-2,4,6,8-tetraen*l- 

65 oic acid [A] and of 9-(4-methoxy-2,3,Mrimethyl- 
phenyl)-3,7-dimethyl-nona-2,4.6,8-tetraen-l-oic acid 
ethyl ester [B] in mice after intraperitoneal administra- 
tion in rape-oil lies at 700 or 1000 mgAg 
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Table 





Acute Toxicity 
LDiomgAg LDjomgAg 


LDsomgAg 


After 1 day 
After 10 diys 
After 20 diys 


>4000 

580 

580 


>4000 
TOO 
700 


>4000 
890 

890 


Subsunce B 


LDio mg/Vg 


LDy> mg/Kfi 




After 1 day 
After 10 days 
After 20 days 


>4000 
1400 
710 


>4000 
1900 
1000 


>4000 
2600 
1400 
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The compounds of formula I arc effective for utiliz- 
ing tumors such as papillomas. In the papilloma test, 
tumors induced with dimethylbenzanthracene and cro- 
ton oil regress. The diameters of the papillomae decline 
within 2 weeks on intraperitoneal administration. In the 
case of substance A, the decline is by 38% at 
50/mgAg/week and by 69% at 100 mgAg/week and 
in the case of substance B the decline is by 45% at 25 
mgAg/week and by 63% at 50 mgAg/week. 

The compounds of formula I are also useful as medi- 
caments for the topical and systemic therapy of acne, 
psoriasis and other related dermatological disorders 
which are characterized by an increased or pathologi- 
cally altered cornification, as well as inflammatory and 
allergic dermatological conditions. They can also be 
used to treat disorders which are characterized by in- 
flammatory or degenerative alterations of the mucous 
membranes. 

The polyene compounds of formula 1 can accord- 
ingly be used as medicaments; for example, in the form 
of pharmaceutical preparations which contain them in 
association with a compatible pharmaceutical carrier. 
- The pharmaceutical preparations serving for systemic 
application can, for example, be produced by adding a 
polyene compound of formula I as the active ingredient 
to non-toxic, inert, solid or liquid carriers which are 
usual in such preparations. The pharmaceutical prepara- 
tions can be adtninistered enterally or parenterally. 
Suitable pharmaceutical preparations for enteral admin- 
istration are, for example, tablets, capsules, dragees, 
syrups, suspensions, solutions and suppositories. Phar- 
maceutical preparations in the form of infusion or injec- 
tion solutions are suitable for parenteral administration. 

The dosages in which the polyene compounds of 43 
formula I can be administered can vary according to the 
mode of administration and route of administration as 
well as according to the requirements of the patient. 

The polyene compounds of formula I can be adminis- 
tered in amounts of from 5 mg. to 200 mg. daily in one » 
or more dosages Capsules with a content of a ca 10 mg. 
to ca 100 mg. of a polyene compound are a preferred 
form of presentation. 

The pharmaceutical preparations can contain inert or 
other phannacodynamically active additives. Tablets or 55 
granules, for example, can contain a series of binding 
agents, fillers, carrier materials or diluents. Liquid prep- 
arations can, for example, take the form of a sterile 
water-miscible solution. Besides the polyene com- 
pounds of formula I, capsules can additionally contain a 60 
filling material or thickening agent. Furthermore, fla- 
vor-improving additives as well as the substances usu- 
ally used as preserving, stabilizing, moisture-retaining 
or emulsifying agents, salts for varying the osmotic 
pressure, buffers and other additives can be present. 

The carrier materials and diluents mentioned herein- 
before can be organic or inorganic substances, for exam- 
ple, water, gelatin, lactose, starches, magnesium stea- 
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rate, talcum, gum arabie. polyalkvlcneglycols and the 
like. It is of course a prerequisite that all adjuvants used 
in the production of the pharmaceutical preparations 
are non-toxic. 

5 For topical administration, the polyene compounds 
of formula I are expediently made up in the form of 
ointments, tinctures, creams, solutions, lotions, sprays, 
suspension and the like Ointments and creams, as well 

|0 as solutions, are preferred. These pharmaceutical prepa- 
rations intended for topical administration can be pro- 
duced by mixing the polyene compounds as the active 
ingredient with non-toxic, inert solid or liquid carriers 
suitable for topical administration which arc usual per 

15 se in such preparations. 

Expedient for topical administration are ca 0.01% to 
ca 0.39*. (preferably 0.02% to 0. 1%) solutions as well as 
ca 0.05% to ca 5% (preferably ca 0.1% to ca 2.0%) 
ointments or creams. 

20 An antioxidant (e.g. tocopherol, N-methyl -y-toco- 
pheramine, butylated hydroxyanisole or butylated hy- 
droxytoluen can optionally be added to the pharmaceu- 
tical preparations. 

25 The aryl groups denoted by X in the triarylphos- 
phonium groups of the formula — P[X]} 4 Y- in the 
compounds of formula 11 or III include all gencrall> 
known aryl groups, but especially mononuclear aryl 
groups such as phenyl, lower alkyl-substituted phenyl 

30 or lower alkoxy-substituted phenyl (e.g. tolyl, xylyl, 
mesityl and p-methoxyphenyl). Of the inorganic acid 
anions denoted by Y, the chloride, bromide, iodide and 
hydrosulphate ions are preferred and, of the organic 
acid anions, the tosyloxy ion is preferred. 

35 The alkoxy groups denoted by Z in the dialkoxyphos- 
phinyl groups of the formula 



40 >|/ 

O 

are preferably lower alkoxy groups containing from I to 
6 carbon atoms, especially methoxy and ethoxy. 

45 The preferred electron withdrawing groups are those 
which are weakly electron withdrawing. Examples of 
aryl and aralkenyl groups, which may be substituted by 
one or more electron donating to weakly electron-with- 
drawing substituents, denoted by R20 in the sulfone 

30 group of the formula: 

o 
II 

O=S-R20 
55 I 

wherein R 20 is as above; are phenyl and styryl which 
may be substituted in the o- t m- or p-position by me- 
^ thoxy, phenoxy, acetoxy, dimethylamino, phenylme 
thylamino. acetylamino, thiomethyl, thiophenyl, thioa- 
cetyl, chloro. bromo or cyano or in the m-position by 
nitre* 

The starting materials of formulae II and 111 art, in 
65 pan, novel compounds. 

Compound of formula II where n\ is O and A is a 
tnarylphosphonium group have the following formula: 



II-l 



R5 

wherein R,, R 2( R 3 , r 5i X and Y are as above in 
Compounds of the formula II where m is O and A is a 
dialkoxy phosphnyl group hbve the following formula: 



XX * 



H< 15 



20 



25 



wherein R l( R 2 , R 3 , R4, R 5 and 2 are as above: The 
compounds of formula Il-a and II-c can be prepared, for 
example, by treating a corresponding (R1-R5) substitut- 
ed-benzene with formaldehyde in the presence of a 
hydrohalic acid (e.g. concentrated hydrochloric acid), 
if desired in a solvent (especially glacial acetic acid) to 
prepare a compound of formula II where m is 0 and A 
is a halogen, i.e., the compound of formula Il-i. The 
halide of formula Il-i is reacted in a converted manner 30 
with a tnaryl phosphine in a solvent, preferably with 
triphenyl phosphine in toluene or benzene, or with a 
trialkyl phosphite, especially with triethyl phosphite. 

An alkoxy group present in the aforementioned 
(Ri-R5>benzene can be introduced, for example, by 35 
alkyiation of a hydroxy group present. For example,' the 
corresponding phenol can be reacted, preferably in a 
solvent (e.g. an alkanol) and in the presence of a base 
(e.g. potassium carbonate), with an alkyl halide (e 2 
methyl iodide) or dimethyl sulphate. 

Compounds of formula II where m is 1 and A is a 
triaryl phosphonium group have the formula: 



40 




H-b 



CH 2 P[X]j+Y- 



45 



50 



wherein Ri, R 2 , R 3 , R4, R 5 , X and Y are as above. 
Compounds of formula II where m is 1 and A is dialkox- 
yphosphinyl have the formula: 



55 




Il-d 



60 



wherein R,, R 2 , R 3 , R4, R 5 and Z is as above; 
The compounds of formula Il-b and Il-d can be pre- 
pared by first formylating the corresponding (R1-R5)- 
benzene. This can be carried out, for example, by for- 
mylating the (R1-R5) substituted-benzene in the pres- 
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ence of a Lewis acid. As the formylating agent there 
can be used, in particular, an ortboformic acid eater, 
formyl chloride and dimethylformamide. Especially 

3 suitable Lewis acids are the halides of zinc, aluminium, 
titanium, tin and iron such as tine chloride, aluminium 
trichloride, titanium tetrachloride, tin tetrachloride and 
iron trichloride as well as the halides of inorganic and 
organic acids such as, for example, phosphorus oxy- 

10 chloride and methane sulfochloride. 

If the formylating agent is present in excess, the for- 
mylation may be carried out without the addition of a 
further solvent. In general, however, it is recommended 
to carry out the fonnylation in an inert solvent (e.g. 
nitrobenzene or in a chlorinated hydrocarbon such as 
methylene chloride). The fonnylation can be carried 
out at a temperature between 0* C. and the boiling point 
of the mixture. 

20 A resulting (Ri-R5)-benzaldehyde can subsequently 
be chain -lengthened in a conventional manner by con- 
densation with acetone in the cold (i.e. at a temperature 
of about (r-30* C) in the presence of alkali (e.g. dilute 

1 aqueous sodium hydroxide to give a (Ri-Rs^phenyl- 
but-3-en«2-one which can be converted into the corre- 
sponding (Ki-R 5 >-phenyl-3-methy]-3-hydroxy-penta-4- 
en-l-yne in a manner known per se by means of an 
organometallic reaction (e.g. by means of a Grignard 

30 reaction by the addition of acetylene). The resulting 
tertiary ethylenic carbinol can subsequently be partially 
hydrogenated in a conventional manner using a par* 
daily deactivated noble metal catalyst (lindlar catalyst). 

J5 The resulting tertiary ethylenic carbinol can subse- 
quently be converted, under allyl rearrangement, into 
the desired phosphonium salt of formula Il-b where m 
stands for 1 by treatment with a triaryl phosphine, espe- 
cially with triphenyl phosphine, in the presence of a 

40 hydrohalide such as hydrogen chloride or hydrogen 
bromide in a solvent (e.g. in benzene). The tertiary 
ethylenic carbinol can, moreover, be halogenated to 
give the compound of formula II where m is 1 and A b 

45 a halide, Le. the compound of formula II-L This halide 
of formula Il-k can be reacted with a trialkyl phosphite 
(e.g. diethyl phosphite) to give a corresponding pbos- 
phonate of formula II-d. 
Compounds of formula II where m is 0 and A is a 

50 sulfone group have the formula: 



60 wherein R|, R2, Rj, R4, R5 and R20 are as above. 
Compounds of formula Il-e can be prepared, for exam- 
ple, by dissolving a (Ri-RjVphenol or a corresponding 
halobenzene in a polar solvent such as alcohol (e.g. 

65 methanol, ethanol or isopropanol) or in tetrahydrofuran 
or dimethylformamide or in glacial acetic acid and 
treating the solution at room temperature with a sulfinic 
acid of the formula: 



SS 
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o 
I 

I 

OH 5 



wherein R 20 is as above, or with an alkali salt thereof. 
The sulfone can be isolated, for example, by making the 
reaction mixture neutral by adding an aqueous sodium 
hydrogen carbonate solution and extracting the sulfone 10 
with an organic solvent (e.g. ethyl acetate or ether). 

Compounds of formula II where m is 1 and A is a 
sulfone group having the formula: 




IM 15 



20 



wherein Rj, R2. R3, R4, Rsand R2oare as above; 
Compounds of formula H-f can be prepared in an analo- 
gous manner by reacting a (Ri-Rs>phenyl-3-methyl- 25 
penta-2.4-dien-1-ol or a halide thereof with a sulfmic 
acid as set forth hereinabove or with an alkali salt 
thereof. 

Compounds of formula II where m is zero and A is 
oxo, i.e., the compound of formula H-g can be prepared, 30 
for example, by formylating in the previously described 
manner a (Ri-Rs)»benzene. In this manner, a (R1-R3)- 
benzaldehyde is directly obtained from the (Rj-Rs) 
benzene. 

Compounds of formula II where m is 1 and A is oxo, 33 
i.e., the compound of formula Il-h can be prepared, for 
example, by submitting a (Ri-RsVphenyl-but-S-en- 
2 -one, described hereinbefore in connection with the 
preparation of compounds of formula II-b, to a Wittig 
reaction with ethoxycarbonyl-methylex^phenylphoa- 40 
phorane or with dietbyl-phosphonoacetic acid ethyl 
cater. The resulting (R|-RsH>henyl-3-niethyl-penu-2,4- 
dienl-oic acid ethyl ester is subsequently reduced in the 
cold with a mixed metal hydride, especially lithium 
aluminium hydride, in an organic solvent (e.g. diethyl 45 
ether or tetrahydroruran) to give a (Ri-R3>phenyl-3- 
methyl*penu-2,4-dien-l-ol. This alcohol is then oxi- 
dized by treatment with an oxidizing agent, for exam- 
ple, with manganese dioxide in an organic solvent such 
as acetone or methylene chloride at a temperature be- 50 
tween 0* C. and the boiling point of the mixture to give 
the desired (Ri-R5Vphenyl-3-methyl-penU-2,4-dien- 
1-al of formula II-h. 

The compounds of formula III are also, in part, novel. 

Compounds of formula III where n is zero and B is a 55 
triarylphosphonium group pll-a] or a dialkoxyphosphi- 
nyl group pll-c] can be readily prepared by reacting an 
optionally esterified 3-halomethyl-crotonic acid or an 
etherified 3-halomethyl-crotyl alcohol with a triaryl 
phosphine in a solvent, preferably with tri phenyl phos- 60 
phine in toluene or benzene, or with a trialkyl phos- 
phite, especially with triethyl phosphite. 

Compounds of formula III where n is 1 and B is a 
triarylphosphonium group [Hl-b] or a dialkoxyphosphi- 
nyl group [III-d] can be prepared, for example, by re- 65 
during the formyl group of an aldehyde of formula 
Ill-h in which n stands for 1 to the hydroxymethyl 
group using a metal hydride such as sodium boron y- 
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dnde in an alkanol (e.g. ethanol or tsopropanol). The 
resulting alcohol can be halogenated using a conven- 
tkmal halogenating agent (e.g. phosphorus oxychloride) 
and the resulting ^halo-ajHlimethyl^xrta-M.^triene- 

3 1-carboxylic acid (a halide of formula III in which n 
stands for 1 and B is halogen) or a derivative thereof can 
be reacted either with a triaryl phosphine in a solvent, 
preferably with triphenyl phosphine in toluene or ben- 
zene, to give a desired phosphonium salt of formula 

lu Ill-b or with a trialkyl phosphite, especially with tri- 
ethyl phosphite, to give a desired phosphonate of for- 
mula Ill-d. 

Compounds of formula IH-e where n is zero and B is 
a sulfone group can be prepared, for example, by react- 
mg ^hydroxy-^methyl-but-2-en-l.al or the corre- 
sponding acetate or bromide in a polar solvent (e.g 
tsopropanol or n-butanol) in the manner previously 
described with one of the sulfinic acids defined herein- 
2Q before or with an alkali metal salt thereof. 

Compounds of formula Ill-f where n is 1 and B is a 
sulfone group can be prepared in a manner analogous to 
that described earlier by the reaction of, for example 
8-hydroxy-3jHdimethylocU.2,4 t 6-trien-l-oic acid or 
25 the corresponding acetate or bromide of this alcohol 
with a sulfinic acid as hereinbefore defined or with an 
alkali metal salt thereof. 

Compounds of formula Ill-g where n is zero and B is 
•n oxo group can be prepared, for example, by oxida- 
3Q uvely cleaving an optionally esterified tartaric acid; for 
example, using lead tetraacetate at room temperature in 
an organic solvent such as benzene. The resulting 
gJ yoxalic acid derivative is subsequently condensed in a 
manner known per se, conveniently in the presence of 
35 an amine, with propionaldehyde at an elevated tempera- 
ture (e.g. at a temperature between 60* C. and 1 10* C ) 
with water cleavage to give the desired Mormyl<ro- 
tonic acid derivative. 
Compounds of formula IH-h where n is 1 and B is an 
ao oxp group can be prepared, for example, by reacting 
M,-dimethoxy-3-methyl-btit-I^n-3K>l with phosgene in 
the cold, preferably at - 10* C to -20* C, in the pres. 
eoce of a tertiary amine such as pyridine and condens- 
ing the resulting 2-formyl-4-chJoro-but-2^ene under 
45 conditions of a Wittig reaction with an optionally esteri- 
fied 3-formyl-crotonic acid or to an optionally esterified 
or etberified 3-fannyl-crotyl alcohol to give the desired 
aldehyde of formula Ill-b 
According to the process provided by the present 
50 invention, the following reactions are effected: 

phosphonium salts of formula Il-a or Il-b are reacted 
with aldehydes of formula Ill-h or IH-g, or 

phosponium salts of formula Ili a or Ill-b are reacted 
whh aldehydes of formula H-h or Il-g, or 
55 phosphonates of formula II< or II-d are reacted with 
aldehydes of formula IH-h or Ill-g, or 

phosphonates of formula III-c or IINd are reacted 
with aldehydes of formula H-h or H-g, or 
sulfones of formula Il-e or Il-f are reacted with ha- 
60 IkJes of formula Ill-k or IH-i, or 

sulfones of formula III-c or III-f are reacted with 
halides of formula Il-k or II-i 

According to the Wittig procedure, the reaction 
components are reacted with one another in the pres- 
65 ence of an acid binding agent, for example, in the pres- 
ence of an alkali metal alcoholate such as sodium meth- 
ylate or in the presence of an optionally alkyl-sub- 
stituted alkylene oxide, especially in the presence of 
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ethylene oxide or 1,2-butylenc oxide, if desired in a 
solvent (e.g. in a chlorinated hydrocarbon such as meth- 
ylene chloride or in dimelhylformamide) at a tempera- 
ture between room temperature and the boiling point of 
the reaction mixture. 5 

According to the Horner procedure, the reaction 
components are reacted with one another with the aid 
of a base and preferably in the presence of an inert 
organic solvent; for example, with the aid of sodium 
hydride in benzene, toluene, dimelhylformamide, tetra- 10 
hydrofuran, dioxan or 1,2-dimcthoAyethane or with the 
aid of an alkali metal alcoholatc in an alkanol (e.g. so- 
dium methylate in methanol) at a temperature between 
0* C. and the boiling point of the reaction mixture. 

According to the Julia procedure, the reaction com- 13 
poncnts are reacted with one another with the aid of a 
condensation agent, conveniently in the presence of a 
polar solvent. Suitable solvents are, for example, di- 
melhylformamide, dimethyl sulphoxide. dimethylacel- 
amide, tetra hydrofuran and hexamethylphosphoric acid 20 
triamidc as well as alkanols such as methanol, isopropa- 
nol or tertbutano! Examples of strong bases which are 
preferably used as the condensation agent are alkali 
metal carbonates (especially sodium carbonate), alka- 
line earth metal carbonates.- alkali metal hydroxides 25 
(e.g. sodium hydroxide or potassium hydroxide), alkali 
metal alcoholatcs (e.g. sodium methylate and t espe- 
cially, potassium tertbutylate), alkaline earth metal aJ- 
coholates. alkali metal hydrites (e.g. sodium hydride), 
alkyl-magnesium halides (e.g. methyl-magnesium bro- 30 
mide) and alkali metal amides (e.g. sodium amide). The 
reaction is expediently carried out at a low temperature, 
especially at a temperature below the freezing point 
(e.g. between -50* C. and -80* C). 

It has been shown to be convenient in certain cases to 35 
cany out the reactions described hereinbefore in situ; 
i.e. without isolating the phosphoniuxn salt, phospho- 
nate or sulfone from the medium in which it is prepared. 

A carboxylic acid of formula I can be converted in a 
manner known per se (e.g. by treatment with tbionyl 40 
chloride, preferably in pyridine) into an acid chloride 
which can be converted by treatment with ammonia 
into an amide and by reaction with an alkanol into an 
ester. 

A carboxylic acid ester of formula 1 can be hydro- 45 
lysed in a manner known per se (e.g. by treatment with 
an alkali, especially aqueous-alcoholic sodium hydrox- 
ide or potassium hydroxide) at a temperature between 
room temperature and the boiling point of the mixture 
and then amidated either via an acid haJide or as de- 50 
scribed hereinafter. 

A carboxylic acid ester of formula I can be converted 
directly into a corresponding amide, for example, by 
treatment with lithium amide. The lithium amide is 
advantageously treated with the ester at room tempera- 55 
ture. 

A carboxylic acid or a carboxylic acid ester of for- 
mula I can be reduced in a manner known per se to give 
a corresponding alcohol of formula I. The reduction is 
advantageously carried out using a metal hydride or 60 
alkyl metal hydride in an inert solvent. The preferred 
hydrides are the mixed metal hydrides such as lithium 
aluminium hydride or bis[methoxy-ethylenoxy]-sodium 
aluminium hydride Suitable solvents are, inter alia, 
ether, tetrahydrofuran or dioxan when lithium alumin- 6? 
ium hydride is used and ether, hexane. benzene or tolu- 
ene when diisobutyl aluminium hydride or bis[methoxy- 
ethylenoxy]-sodium aluminium hydride is used. 
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An alcohol of formula I can be ether i ft cd with an 
alkyl halide (e.g. ethyl iodide), for example, in the pres- 
ence of a base, preferably sodium hydride, in an organic 
solvent such as dioxan, tetrahydrofuran, 1,2-dimethox- 

5 yethane, dimethylformamide or in the presence of an 
alkali meul alcoholate in an alkanol at a tempeiature 
between 0* C. and room temperature. 

An alcohol of formula I can also be esterified by 
treatment with an alkanoyl halide or anhydride, cxpedi- 

10 ently in the presence of a base (e.g pyridine or triethyl- 
amine) at a temperature between room temperature and 
the boiling point of the mixture. 

An alcohol ester can be saponified in a manner known 
per se; for example, in the manner previously described 

15 in connection with the hydrolysis of a carboxylic acid 
ester. 

An alcohol of formula I or an ester thereof can be 
oxidized in a manner known per se to give a corre- 
sponding acid of formula 1. The oxidation is advanta- 

*° geously carried out with silver (I) oxide and alkali in 
water or in an organic water-miscrible solvent at a tem- 
perature between room temperature and the boiling 
point of the mixture. 

An amine of formula I forms addition sails with inor- 
ganic and organic acids. Examples of such salts are 
those formed with hydrohalic acids (especially with 
hydrochloric or hydrobromic acid), with other mineral 
acids (e.g. with sulphuric acid) and with organic acids 

3Q (e.g. with benzoic acid, acetic acid, citric acid or lactic 
acid). 

A carboxylic acid of formula I forms salts with bases, 
especially with alkali metal hydroxides and especially 
with sodium hydroxide or potassium hydroxide. 

33 The compounds of formula I can occur as cis/trans 
mixtures which, if desired, can be separated into the cis 
and trans components or tsomerised to the all-trans 
compounds in a manner known per se. 
The following examples are illustrative but not limits- 

40 five of this invention. In the examples, the ether utilized 
was diethyl ether. In the examples concentrated hydro- 
chloric acid denotes an aqueous solution containing 
about 37% by weight hydrochloric acid. The term 35% 
formaldehyde which appears in the Examples indicates 

43 an aqueous solution containing 33% formaldehyde. The 
term "low boiling petroleum ether*' as used in the exam- 
ples designates petroleum ether boiling at *C. 

The sodium hydride (50-60%) utilized in the exam- 
ples refers to a mineral oil suspension containing 30 to 

30 60% by weight sodium hydride. 

EXAMPLE 1 

228 g of 5-(^-methoxy-2 t 3,6-trimethyl-phenyl>-3- 
methy1-penU-2,4-diene-l-triphenylphosphonium bro- 

35 mide are introduced under nitrogen gassing into 910 ml 
of dimethylformamide and treated with cooling at 
5*-10* C. within 20 minutes with 17.5 g of a suspension 
of sodium hydride (about 50% by weight) in mineral oil. 
The mixture is stirred for 1 hour at about 10* C, then 

60 treated at 5*-8* C. dropwise with 61.8 g of 3-formylcro- 
tonic acid butyl ester, heated for 2 hours at 65' C, 
subsequently introduced into 8 1 of ice-water and, after 
the addition of 300 g of sodium chloride, thoroughly 
extracted with a total of 18 1 of hexant-. The extract is 

65 washed 5 times with 1 1 of methanol/water (6:4 parts by 
volume) each time and 2 times with K5 1 of water each 
time, dried over sodium sulphate and evaporated under 
reduced pressure to leave 9-(4-methoxy-2,3 ( 6-trimethyl- 
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phenyl)-3 ( 7-dimethyl-nona-2.4,6,8-tetraen-l-oic acid 
butyl ester, m.p. 80* -8 T C. as the residue. 

EXAMPLE 2 

125.8 g of 9K4-methoiy-2,3>irimethyl-phenyI)-3 ( 7- 3 
dimethy1-nona-2,4,6,8-tetraen*l-oic acid butyl ester are 
introduced into 2000 ml of abs. ethanol and treated with 
a solution of 125.8 g of potassium hydroxide in 195 ml of 
water. The mixture is heated to boiling under nitrogen 
gassing for 30 minutes, then cooled, introduced into 10 10 
I of ice-water and, after the addition of about 240 ml of 
cone, hydrochloric acid [pH 2-4], thoroughly extracted 
with a total of 9 1 of methylene chloride. The extract is 
washed with about 6 1 of water to neutrality, dried over 
calcium chloride and evaporated under reduced pres- 15 
sure. The residue is taken up in 700 ml of hexane. The 
precipitated 9-<4-methoxy-2,3,6-trimethyl-phenyl)-3,7- 
dimethyl-nona-2,4,6,8-tetraen-l-oic acid melts at 
228 # -230' C 

EXAMPLE 3 20 

500 g of 2,3,5-trimethylphenol are introduced into 
1840 ml of ethanol and 184 ml of water and treated, 
with gentle stirring, with 240 g of potassium hydroxide! 
To the resulting clear solution, there are added drop- 25 
wise at 0*-5 # C. within 30-45 minutes 626 g of methyl 
iodide. The reaction mixture is stirred for 2 hours at 
room temperature, subsequently stirred under reflux 
conditions for 12 hours at 60* C, then treated with 5 1 of 
water and thoroughly extracted with a total of 6 1 of 30 
diethyl ether. The extract is washed first with 3 1 of 3 
aqueous sodium hydroxide, then washed 2 times with 1 
I of water each time, dried over sodium sulphate and 
evaporated under reduced pressure. The remaining 
c 2,3,5-trimethylanisole, after rectification, boils at 35 
88*-90* C/lOmmHg. 

1 84 g of phosphorus oxychloride are added dropwise 
to 87.1 g of dimethylformamide with stirring at 10*-20* 
C. within 20-30 minutes. The temperature should rise to 
25* C. towards the end of the addition. Into the obtained 40 
mixture, there are introduced 150 g of 2,3,5-trime- 
thylanisole within 20 minutes with cooling at 10* -20* C. 
The reaction mixture ts slowly heated up to max. 115* 
C, stirred for 6 hours at 100* C. for the completion of 
the reaction, poured, after cooling, into 2 kg of ice/wa- 45 
ter 1:1 pans by volume and, after the addition of 1500 
ml of benzene, treated with 500 g of sodium acetate. 
The water phase which forms is separated after stirring 
for 1 hour and again extracted with 1000 ml of benzene. 
The combined benzene extracts are washed succes- 50 
sively with 480 ml of 1.5 aqueous hydrochloric acid and 
500 ml of water, dried over sodium sulphate and filtered 
over 20 g of decoloring carbon. The filtrate is evapo- 
rated under reduced pressure. The remaining 2,3,6- 
trimethyl-p-anisaldehyde melts, after recrystallisation 55 
from hexane, at 65*-66* C 

260 g of 2,3,6-trimethyl-p-anisaldehyde are intro- 
duced into a mixture of 3500 ml of acetone and 1400 ml 
of water and treated with 730 ml of 10 wt.% aqueous 
sodium hydroxide with stirring at 0*-5* C. in the course 60 
of about 30 minutes. The mixture is stirred for 3 days at 
room temperature and subsequently, after lowering of 
the pH value to 4-5 by addition of acetic acid, concen- 
trated under reduced pressure. The concentrate is ex- 
tracted with a total of 3000 ml of diethyl ether. The 65 
ether extract is washed first with 700 ml of an aqueous 
5% by weight sodium bicarbonate solution, then 
washed with 700 ml of water, dried over sodium sul- 
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phate and evaporated under reduced pressure. The 
remaining oily 4^4-methoxy-2,3,6-trimethyl-phenyl}- 
but-3-en-2-one boils, after rectification, at 120*- 127* 
C./0.05 mm Hg. 

5 36.45 g of magnesium are superficially corroded with 
a small amount of iodine, introduced into 1000 ml of 
tetrahydrofuran and treated dropwise with 162.5 g of 
ethyl bromide under nitrogen within 45 minutes. In so 
doing, the temperature should amount initially to 8*- 10" 

1° C. It can rise to 25* C. towards the end of the introduc- 
tion. The reaction mixture is stirred, optionally with 
renewed addition of a further 5*10 ml of alkyl bromide, 
until the magnesium has gone completely into solution. 
The obtained Orignard solution is subsequently added 

15 dropwise at 0* C into a saturated acetylene/tetrahy- 
drofuran solution manufactured from 650 ml of tetrahy- 
drofuran by gassing for 3 hours with acetylene at - 10' 
to - 5* C. The reagent is stirred for 1 hour at 0' C, then 
treated dropwise within 30-45 minutes with acetylene 

20 gassing at 0* C, with a solution of 218 g of 4-(4- 
methoxy-2,3 P 6-trimethyl-phenyl>-but-3-en-2-one in 250 
ml of tetrahydrofuran. The reaction mixture is stirred 
for 24 hours at 0* C. and subsequently for 12 hours at 

25 room temperature, then introduced into 4.5 kg of ice/- 
water 3.5:1 parts by volume, adjusted to a pH of about 
4 by the addition of 700 ml of 3 N hydrochloric acid and 
thoroughly extracted with a total of 3 1 of diethyl ether. 
The ether extract is washed to neutrality with a total of 
2 1 of water, dried over sodium sulphate and filtered 
over 20 g of decoloring carbon. The filtrate is evapo- 
rated under reduced pressure, the remaining 5-(4- 
methoxy-2,3 ( 6-trimethyl-phenyl>3-methyl-3-hydroxy- 
penta-4-en-l-yne, after rectification at 125M35* 

3 5 C./0.04 mm Hg, melts at 58*-60' C. 

244 g of 5^4-methoxy-2,3,6-triniethyl-phenyl)-3- 
methyl-3-hydroxy-penta-4-en- 1 -yne are dissolved in 400 
ml ofhexane and, after the addition of 45 g of a partially 
poisoned pal l ad i u m catalyst, hydrogenated at room 

40 temperature under normal pressure. The hydrogenation 
is stopped after about 40-60 minutes after the uptake of 
the amount of hydrogen necessary for the saturation of 
the acetylene-ethylene bond [25 jj. The hydrogenation 
solution is filtered. The filtrate is washed with 300 ml of 

45 ethyl acetate and evaporated under reduced pressure. 
The remainin 5K4-methoxy-2,3,6-trimethyl-phenylV3- 
methyl-3-hydroxy-pent-l,44iene melts at 46 # -47* C. 

246 g of 5^4-methoxy-2,3,6-trimethyl*phenyl>-3- 
methyl-3-hydroxy-penta- 1 ,4-diene are dissolved in 2400 

50 ml of benzene. The solution is treated with 343 g of 
triphenylphosphonium hydrobromide, stirred for 24 
hours at 60* C, then cooled and the benzene separated. 
The sediment is digested 4 times with 500 ml of benzene 
each time and, after separation of the benzene washings, 

55 dissolved in 700 ml of methylene chloride. The solution 
is evaporated under reduced pressure. The remaining 
5K^methoxy-2,3 t 6-trimethyl-phenyl>3-methy!-penu- 
2,4-diene-l -triphenylphosphonium bromide is dried in 
vacuo before further processing. 

60 EXAMPLE 4 

1775 g of lead tetraacetate (90%) are gradually intro- 
duced within 30 minutes at 25*-30 # C. into a solution of 
1000 g of U + Martaric acid dibutyl ester in 3850 ml of 
65 benzene. The reaction mixture is subsequently stirred 
for 1 hour at room temperature. The sediment is filtered 
off and extracted with 500 ml of benzene. The benzene 
extract is evaporated under reduced pressure. The re- 
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maining glyoxalic acid butyl ester boils, after rectifica- 
tion, at 50* -65' C./12 mm Hg. 

836 g of the obtained gly oxalic acid butyl ester are 
introduced into 376 g of propionaldehyde The mixture 
is treated dropwise at 60* C. with 40.8 g of di-n-butyla- 5 
mine. In so doing, the reaction temperature should not 
rise higher than 106* C. The reaction mixture is then 
stirred for 2 hours at 1 16*- M 1" C. cooled and taken up 
in ether. The diethyl ether extract is washed succes- 
sively with 500 ml of 1 N sulphuric acid, 700 ml of 10 
water. 1000 ml of 59S- by weight aqueous sodium bicar- 
bonate solution and subsequently with 1000 ml of water, 
dried over sodium sulphate and evaporated under re- 
duced pressure. The remaining 3-formyl-crotonic acid 
butyl ester boils, after rectification, at 93*- 105* CV14 15 
mm Hg; np**= 1 

EXAMPLE 5 

28.5 g of 5-(4-methoxy-2,3,6-trimethyl-phenyl)-3- 
melhyl-penta'2,4-diene-l-triphenylphosphonium bro- 20 
mide are introduced under nitrogen gassing into 240 ml 
of isopropyl alcohol. After the addition of 0.12 g of 
butylaied hydroxy toluene, the mixture is cooled to 
— 35* C. and treated at this temperature under strong 
stirring within 5 minutes with 7.50 g of 3-formylcrotyl 25 
acetate. The reaction mixture is subsequently mixed 
with 7.2 g of a 50 wt.% aqueous potassium hydroxide 
solution— in so doing the temperature should not rise 
above —25* C— and, after stirring for 1 hour at —30* 
C, introduced into a mixture of 1 10 g of water, 90 g of 30 
ice and 90 ml of hexane. The hexane layer is separated. 
The aqueous phase is shaken out 5 times with 90 ml of 
hexane each time. The combined hexane extracts are 
shaken out 5 times with 180 ml of methanol/water 80:20 
parts by volume each time. The hexane phase is washed 35 
with water, dried over sodium sulphate and evaporated 
under reduced pressure. The remaining l-acetoxy-9-(4- 
methoxy-2,3,6-trimetiiyKphenylV3,7-dimethyl-nona- 
2,4,6,8-tetrmene, an oil, can be purified by absorption on 
silica gel eluent: hexane/diethyl ether 80:20 parts by 40 
volume. 

EXAMPLE 6 

39 g of 2 t 3»6-trimethyl4>enzyl-triphenylphc«phonium 
bromide and 28 g of 7-formyl-3-methyl-octa-2 t 4 f 6-trien- 45 
1-oic acid butyl ester are introduced into 280 ml of abs. 
ethanol. The mixture is treated dropwise at a tempera- 
ture between 0* and 10* C. with a solution of 2.72 g of 
sodium in 160 ml of abs. ethanol, subsequently stirred 
for 48 hours at room temperature, then introduced into 50 
800 ml of water and thoroughly extracted with a total of 
3000 ml of hexane. The hexane extract is shaken out 3 
times with 1000 ml of methanol/water 60:40 parts by 
volume each time, then dried over sodium sulphate and 
evaporated under reduced pressure. The remaining 55 
9-(2.3,6-tnmethyl-phenyl)-3,7-dimethyl-nona-2 ( 4,6,8- 
tetraen- 1-oic acid butyl ester is an oil. 

EXAMPLE 7 

10 g of 9-(2,3,6-trimethyl-phenyl)-3.7-dimethyl-nona- 60 
2,4,6,8-tetraen-l-oic acid butyl ester are introduced into 
100 ml of abs. ethanol and, after the addition of a solu- 
tion of 10 g of potassium hydroxide in 20 ml of water, 
heated to boiling under nitrogen gassing. The initially 
cloudy solution becoming clear when boiling is cooled 65 
after 30 minutes and introduced into ice-water. The 
reaction solution is thorough!) extracted, after acidifi- 
cation with cone, hydrochloric acid, with methylene 
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chloride The extract is washed 10 neutrality with wa- 
ter, dried over calcium chlonde and evaporated undct 
reduced pressure. The remaining 9-<2,3,6-trimethyl- 
phenyl)-3.7^imethyl-iiona-2A6,$-tetraen - l-oic acid 
* 5 melts, after recryst&lhsauon from ethyl acetate, at 

19T-192* C. 

EXAMPLE 8 

300 g of pseudocumol are treated dropwise with 700 

10 ml of cone, sulphuric acid. In so doing, the temperature 
can rise to 40" C. The mixture is subsequently cooled to 
' 20* C. and. after the addition of 450 g of bromine, stirred 
for 1 hour at room temperature. Thereafter, 700 ml of 
water are added dropwise. In so doing, the temperature 

15 rises to 50' C. The precipitated mixture of solid materi- 
als is filtered off and dissolved in 3000 ml of hot water 
The insoluble 3,5,6-tribromo-l,2,4-trimethylbenzene is 
separated and rejected. The aqueous solution is slowly 
introduced into 1000 ml of 80 wt.% sulphuric acid 

20 which is being heated at 180* C. and blown through 
with steam. The l-bromo-2,3,6-irimethylbenzene com- 
ing over with the steam boils at 86* C./6 mm Hg. 

250 g of l-bromo-2 f 3,6-trimethyIbenzene are dis- 
solved in 400 ml of diethyl ether. The solution is added 

25 dropwise at 20*-30" C. with gentle cooling into a sus- 
pension of 66.5 g of magnesium (activated with iodine) 
and 200 ml of diethyl ether. The mixture is treated drop- 
wise at 20* -30* C with a solution of 135 g of ethyl 
bromide in 250 ml of diethyl ether and subsequently 

30 heated to boiling under reflux conditions for 3-4 hours. 
As soon as the magnesium has gone into solution, 385 g 
of orthoformic acid ethyl ester dissolved in 250 ml of 
abs. diethyl ether are introduced. The reaction mixture 
is heated to boiling for 5 hours, after evaporation of the 

35 diethyl ether poured onto ice, treated with 1000 ml of 5 
N hydrochloric acid and heated to boiling for 30 min- 
utes under carbon dioxide gassing. The distillate, ob- 
tainable thereafter by water distillation, ts extracted 
with methylene chlonde. The methylene chloride phase 

40 ts evaporated under reduced pressure. The remaining 
2,3,6-triinethylbenzaldehyde boils at 70*-72* C./1.2 mm 
Hg 

129.6 g of 2,3,6-UimethyIbenzaldehyde are dissolved 
in 300 ml of methanol and, alter the addition of 70 ml of 
45 water, cooled to 0*. The mixture is treated portion-wise 
with 18.25 g of sodium boron ydride, stirred for 1 hour, 
subsequently poured onto ice and thoroughly extracted 
with diethyl ether. The ether extract is dried over so- 
dium sulphate and evaporated under reduced pressure. 
50 The reinaining 2 t 3 t 6-trimethylbenzyl alcohol b further 
processed as follows: 

75 g of 2,3,6-trimethylbenzyl alcohol are dissolved in 
175 ml of low-boiling petroleum ether. The solution is 
treated dropwise within 2 noun at -10* C. with a 
55 solution of 51 g of phosphorus tribromide in 60 ml of 
low-boiling petroleum ether. The reaction mixture is 
stirred for 12 hours at room temperature, then poured 
onto ice and extracted with diethyl ether. The ether 
extract is washed first with an ice-cold, saturated, aque- 
60 ous sodium bicarbonate solution, then with a saturated 
aqueous common salt solution, dried over sodium sul- 
phate and evaporated under reduced pressure. The 
remaining 2,3,6-trimethylbenzyl bromide boils, after 
rectification, at 75*-80* C./0.05 mm Hg. 
65 73.3 g of 2,3,6-trimethylbenzyl bromide are dissolved 
in 170 ml of benzene. The solution is treated with 90.0 g 
of triphenyl phosphine. In so doing, the temperature 
rises to 40* C. The mixture is stirred for 12 hours at 
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chloride The extract is washed to neutrality with wa- 
ter, dried over calcium chloride and evaporated undei 
reduced pressure. The remaining 9-<2,3 t 6-trimethyl- 
phenyl>-3 t 7-dimethyl-iiona-2,4 ( 6 f 8-tetraen-l-oic acid 
5 melts, after recrystallisation from ethyl acetate, at 
191*-192*C 

EXAMPLE 8 

300 g of pseudocumol are treated dropwise with 700 

10 ml of cone, sulphuric acid. In so doing, the temperature 
can rise to 40* C. The mixture is subsequently cooled to 
' 20 s C. and. after the addition of 450 g of bromine, stirred 
for 1 hour at room temperature. Thereafter, 700 ml of 
water are added dropwise. In so doing, the temperature 

15 rises to 50' C. The precipitated mixture of solid materi- 
als is filtered off and dissolved in 3000 ml of hot water. 
The insoluble 3,5,6-tribromo-l,2,4-trimethyIbenzene is 
separated and rejected. The aqueous solution is slowly 
introduced into 1000 ml of 80 wt.% sulphuric acid 

20 which is being heated at 180' C. and blown through 
with steam. The l-bromo-2,3,6-trimethylbenzene com- 
ing over with the steam boils at 86* C./6 mm Hg. 

250 g of l-bromo-2 l 3,6-trimethylbenzene are dis- 
solved in 400 ml of diethyl ether. The solution is added 

25 dropwise at 20*-30' C with gentle cooling into a sus- 
pension of 66.5 g of magnesium (activated with iodine) 
and 200 ml of diethyl ether. The mixture is treated drop- 
wise at 20* -30* C. with a solution of 135 g of ethyl 
bromide in 250 ml of diethyl ether and subsequently 

30 heated to boiling under reflux conditions for 3-4 hours. 
As soon as the magnesium has gone into solution, 385 g 
of orthofortnic acid ethyl ester dissolved in 250 ml of 
abs. diethyl ether are introduced. The reaction mixture 
is heated to boiling for 5 hours, after evaporation of the 

35 diethyl ether poured onto ice, treated with 1000 ml of 5 
N hydrochloric acid and heated to boiling for 30 min- 
utes under carbon dioxide gassing. The distillate, ob- 
tainable thereafter by water distillation, is extracted 
with methylene chloride. The methylene chloride phase 

40 is evaporated under reduced pressure. The remaining 
2,3,6-trimethylbenzaldehyde boils at 70*-72* C./1.2 mm 
Hg. 

129.6 g of 2,3,6^trimethylbenzaldehyde are dissolved 
b 300 ml of methanol and, after the addition of 70 ml of 
45 water, cooled to 0*. The mixture is treated portion-wise 
with 18.25 g of sodium borohydride, stirred for 1 hour, 
subsequently poured onto ice and thoroughly extracted 
with diethyl ether. The ether extract is dried over so- 
dium sulphate and evaporated under reduced pressure. 
50 The remaining 2^3,6-trimethylbenzyl alcohol is further 
processed as follows: 

75 g of 2,3,6-trimethylbenzyl alcohol are dissolved in 
175 ml of low-boiling petroleum ether. The solution is 
treated dropwise within 2 hours at -10* C. with a 
55 solution of 51 g of phosphorus tribromide in 60 ml of 
low-boiling petroleum ether. The reaction mixture is 
stirred for 12 hours at room temperature, then poured 
onto ice and extracted with diethyl ether. The ether 
extract is washed first with an ice-cold, saturated, aque- 
60 ous sodium bicarbonate solution, then with a saturated 
aqueous common salt solution, dried over sodium sul- 
phate and evaporated under reduced pressure. The 
remaining 2,3,6-trimethylbenzyl bromide boils, after 
rectification, at 75'-80" C./0.05 mm Hg. 
65 73.3 g of 2,3,6-trimethylbenzyl bromide are dissolved 
in 170 ml of benzene. The solution is treated with 90.0 g 
of triphenyl phosphinc. In so doing, the temperature 
rises to 40* C. The mixture is stirred for 12 hours at 
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room temperature. The precipitated 2.3,6-trimethylben- 
zyl-triphenylphosphonium bromide melts, after wash- 
ing with low-boiling petroleum ether and drying, at 
240*-242* C. 

EXAMPLE 9 5 

After the addition of a slight amount of iron (III) 
nitrate, 2700 ml of liquid ammonia are treated portion- 
wise with stirring and cooling with 169.5 g of potas- 
sium. As soon as the initially blue coloration has dtsap- 10 
pea red. i.e. after about 30-45 minutes, acetylene gas in a 
stream of 3 1/min. is led in until the dark coloration of 
the reaction mixture becomes lighter. Then, the gas 
stream is reduced to 2 l/min. and the mixture treated 
dropwise with a solution of 500 g of methylglyoxal- 15 
dimethylacetal in 425 ml of abs. diethyl ether. The gas- 
sing with acetylene is continued for 1 hour with stirring 
The reaction mixture is subsequently treated portion- 
wise with 425 g of ammonium chloride, gradually 
warmed to 30' C within 12 hour with evaporation of 20 
the ammonia and extracted with 1600 ml of diethyl 
ether. The ether extract is dried over sodium sulphate 
and evaporated under reduced pressure. The remaining 
4,4-dimethoxy-3-methylbut-l-yn-3-ol boils, after rectifi- 
cation, at 33* CV0.03 mm Hg; n/^5 = 1.4430. 25 

198 g of 4,4-dimethoxy-3-methyl-but-l-yn-3 -ol are 
dissolved in 960 ml of high-boiling petroleum ether and, 
after the addition of 19.3 5% palladium catalyst and 19.3 
g of quinoline, hydrogenated under normal conditions. 
After the uptake of 33.5 1 of hydrogen, the hydrogens- 30 
tion is stopped. The catalyst is filtered off. The filtrate is 
evaporated under reduced pressure. The remaining 
4,4-dimethoxy-3-methyl-but- 1 -en-3-ol boils, after recti- 
fication, at 70*-72* C/18 mm Hg. 

195 ml of phosgene are led into 1570 ml of carbon 35 
tetrachloride at - 10* C. After the addition of 213 g of 
pyridine, the solution b treated dropwise at a tempera- 
ture of -10* to -20* C. with 327 4,4-dimethoxy-3- 
methy 1 -but- 1 -en - 3-ol . The reaction mixture is slowly 
wanned to 25* C. with stirring, stirred for a further 3 40 
hours at room temperature, cooled to 15* C. and treated 
with 895 ml of water. The aqueous phase is separated 
and rejected. The organic phase is treated, after stand- 
ing for 12 hours in the cold, with 448 ml of $% by 
weight aqueous sulphuric acid, stirred for 5 hours, then 45 
washed with water, dried over sodium sulphate and 
evaporated under reduced pressure. The remaining 
2-fonnyl-4-chloro-but-2-ene boils, after rectification, at 
37*-40* C/1.8 mm Hg; nr>" = 1.4895. 

165.7 g of 2-formyl-4<hloro-but-2-ene are dissolved 30 
in 840 ml of benzene and treated with 367 g of triphenyl 
phosphine. The reaction mixture is heated to boiling 
under reflux conditions for 12 hours with nitrogen gas- 
sing, then cooled to 20* C. The precipitated 2-formyl- 
but-2-ene-4-triphenyl-phosphonium chloride melts, 55 
after washing with benzene and drying, t 250*-252* C. 

212.6 g of 2-formyl-but-2-ene-4-triphenylphos- 
phonium chloride and 95 g of 3-fonnylcrotonic acid 
butyl ester are introduced into 1 100 ml of butanol and 
treated at 5' C. with a solution of 57 g of triethylamine 60 
in 60 ml of butanol. The reaction mixture is subse- 
quent) > stirred for 6 hours at 25* C, then cooled and 
introduced into water and thoroughly extracted with 
hexane. The hexane phase is washed first repeatedly 
with methanol/water (6:4 parts by volume), then with 65 
water, dried over sodium sulphate and filtered. The 
filtrate is isomcriscd for 12 hours by shaking with io- 
dine. The iodine is removed by the addition of sodium 
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thiosulphate. The filtrate is washed again with water, 
dried and evaporated under reduced pressure. The re- 
maining 7-formyI-3-methyl-ocu-2 ( 4,6-tnen-l-oic acid 
butyl ester boils, after rectification, at 102 # -105* C./0.09 
5 mm Hg. 

EXAMPLE 10 

By the procedure of Example 6: 
2,4,6-triisopropyI-benryI-triphenylphosphonium bro- 
10 mide is condensed with 

7.formyl-3-methyl-octa-2 ( 4,6-trien-l-oic acid buty! ester 

to form 

9-{2 ( 4,6-triisopropyl-phenyl)-3 t 7-dimethyl-nona-2.4 f 6.8- 
tetraen-l-oic acid butyl ester (oil); 
15 which is hydrolyzed by the procedure of Example 7 to 
form: 

9-(2,4 ( 6-triisopropyl-phenyl)-3,7-dimethyl-nona-2,4,6,8- 
tetraen-l-oic acid m.p.: 221* C. 

20 EXAMPLE II 

136 g of 1,3,5-triisopropyl-benzene, 228 ml of acetic 
acid, 420 ml of cone, hydrochloric acid and 55 g of 
formaldehyde (35%) are heated to 60* C. The reaction 
mixture is stirred at this temperature firstly for 3 hours, 

25 then, after the renewed addition of 21 g of formalde- 
hyde (35%), for a further 12 hours, then cooled to room 
temperature and thoroughly extracted with benzene. 
The benzene extract is washed successively with water, 
with a saturated aqueous sodium bicarbonate solution 

30 and again with water, dried over sodium sulphate and 
evaporated under reduced pressure. The remaining 
2,4,6-triisopropyI-benzyl chloride boils, after rectifica- 
tion, at 70* C./0.05 mm Hg. 
69.6 g of 2,4,6-triisopropyl-benzyl chloride are dis- 

35 solved in 1000 ml of xylene. The solution is treated with 
79.5 g of triphenyl phosphine. The mixture is stirred for 
18 hours at 125* G, then cooled. The 2,4,6-triisopropyl- 
benzyl-triphenylphosphonium chloride already precipi- 
tated at 80* C melts, after trituration and washing with 

40 benzene, at 237*-238* C 

EXAMPLE 12 

By the procedure of Example 6: 
pentamethyl-benzyl-tripbenylphosphonium chloride is 
45 condensed with 

7-formyl*3-methyl-ocU-2 t 4,6-trien- l-otc-acid butyl 

ester to produce 
9-(pCTUmethyl-prieiiyl>3,7^1imethyI-nonA,2,4,6,8-tet- 
raen-1-oic acid butyl ester (oil); 
30 which is hydrolyzed by the procedure of Example 7 to 
the 

9-(pentAmethyl-phenyl>3,7-dimethyl-nona-2,4,6,8-tet- 
raen-l-oic-acid m.p : 228*-229* C. 

35 EXAMPLE 13 

184.5 g of pentamethylbenzene, 193 ml of glacial 
acetic acid, 355 ml of cone, hydrochloric acid and 44 g 
of formaldehyde (35%) are heated to 65* C. The reac- 
tion mixture is stirred at this temperature first for 3 

60 hours, then, after the renewed addition of 18.1 g of 
formaldehyde (35%) for a further 3 hours, then cooled 
to room temperature and thoroughly extracted for a 
further 12 hours with benzene. The benzene extract is 
washed successively with water, diluted aqueous so- 

65 dium hydroxide and water, dried over sodium sulphate 
and evaporated under reduced pressure. The remaining 
pentamethyl-benzyl chloride melts, after rec r y stall isa- 
tion from hexane, at 80*-8r C. 
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101 6 g of pentamethyl-benryl chloride. 149 g of 
triphenyl phosphinc and 250 ml of toluene are stirred 
for 5 hours at 100' C. The pcntamethyl-benxyl-tn- 
phcnylphosphonium chloride precipitated with cooling 
of the reaction mixture, melts, after trituration and 
washing with low-boiling petroleum ether, at 258 -259 
C 

EXAMPLE 14 
16 g of 3-chloro-2,4 t 6-trimethyl-benzyl-triphenyl- 
phosphonium chloride and 10 g of 7-formyl-3-methyl- 
octa-2,4,6-trien-l-oic acid butyl ester are heated to boil- 
ing with stirring after the addition of 40 g of 1,2-buty- 
lene oxide. The 1,2-butylene oxide is slowly distilled off. 15 
The reaction mixture is stirred for 30 minutes at 80 -82 
C„ then cooled and thoroughly extracted with hexane. 
The hexane extract is shaken out 5 times with 50 ml of 
methanol/water 70:30 parts by volume each time, then 
dried over sodium sulphate and evaporated under re- 20 
duced pressure to produce 9-(3-chloro-2,4.6-trimethyl- 
phenyl), 3.7<limethyl-nona-2.4 f 6,8-tetraen-l-o1c acid 
butyl ester as a residue. 

EXAMPLE 15 25 
5 g of 9-(3<hloro-2.4 f 6-trimethyl-phenyl>3.7^dimeth- 
yl-nona-2,4,6,8-tetraen-l-oic acid butyl ester are heated 
to boiling under nitrogen gassing in 50 ml of a 5%by 
weight ethanolic potassium hydroxide solution. The ^ 
solution becoming clear with boiling is cooled after 30 
minutes, introduced into water and made acidic by the 
addition of the acetic acid. The precipitated 9-(3-chloro- 
2,4^trimethyl-ph«iyl>3J^imethyl-noiia-2 t 4A*-tetra- 
cn-J-oic acid melts, after recrystallization from benzene, M 
at 208--209' C. 

EXAMPLE 16 
119 g of chloromesitylene, 11.9 g of paraformalde- 
hyde and 5.95 g of zinc chloride (anhydrous) are heated 40 
to 60 # C. and gassed with hydrogen chloride, with stir- 
ring, firstly for 8 hours and, after the addition of a fur- 
ther 11.9 g of paraformaldehyde, for a farther 8 hours. 
The reaction mixture ts then poured onto ice and thor- 
oughly extracted with diethyl ether. The ether extract is 45 
washed successively with water, with a saturated aque- 
ous sodium bicarbonate solution and with water, dried 
over sodium sulphate and evaporated. The remaining 
^hloro-2.4 t 6-trimethyl-benzyl chloride boils, after 
rectification, at 138' C./17 mm Hg. 

71.25 g of 3-chloro-2,4,6-trimethyl-benzyl chloride, 
92 g of triphenyl phosphine and 375 ml of abs. toluene 
are heated at 100* C. for 12 hours. The 3-cbloro-2,4,6- 
trimethyl-benzyl-triphenylphosphoiuum chloride pre- $J 
cipitated with cooling melts at 233*-235* C 
EXAMPLE 17 

By the procedure given in Example 14 
3-nitrc-2.4 t 6-trimethyl-benzyl-triphenylphosphonium w 

chloride is condensed with 
7-formyl-3-melhyl-hcpU-2.4,6-trien- 1 -oic acid butyl 

ester to form 

9-(3-nitro-2,4,6-trimethyl-phenyl)-3.7-dimethyl-nona- 

2,4,6,8-tetraen-l-oic acid butyl ester (oil); 65 
which is converted by the procedure of Example 15 to: 
9-(3-nitro-2,4.6-trimethyl-phenyl)-3,7-dimethyl-nona- 
2.4,6.8-tetraen-l-oic acid. m.p. 205*-206' C 




20 

EXAMPLE 18 

10 g of nitromesitylene, 2 g of p-fonnaldehyde and 1 
g of zinc chloride (anhydrous) ire heated to 60* C. and 

3 gassed with hydrogen chloride for 16 hours with stir- 
ring. The reaction mixture is then poured onto ice and 
thoroughly extracted with diethyl ether. The ether 
extract is washed successively with water, a saturated, 
aqueous sodium bicarbonate solution and with water, 

10 dried over sodium sulphate and evaporated. The re- 
maining 3-nitro-2,4,6-trirnethyl-benzyl chloride, an oil, 
n/^ 2 = 1.5373, is further processed as follows. 

11.6 g of 3-nitro-2,4,6-triphenyl-benzyI chloride, 14 g 
of triphenyl phosphine and 100 ml of abs. benzene are 

15 heated to boiling under reflux conditions for 24 hours. 
The 3-nitro-2 t 4 p 6-trimethyl-benzyl-triphenylphos- 
phonium chloride precipitated with cooling melts at 
252*-253' C. 

20 EXAMPLE 19 

By the procedure of Example 14: 
4-methoxy-2,3,5 f 6-tetramethyl-ben2yl-triphenylphos- 

phonium chloride is condensed with 
7-formyl-3-methyI-ocU-2,4,6-trien-l-oic acid butyl ester 

25 to form: 

9-{4-methoxy-2,3,5 f 6-tetramethyl-phenyl)-3 ( 7-dimethyl- 

nona-2,4,6.8-tetraen-l-oic acid butyl ester (oil); which 
is converted by the procedure of Example 15 to: 
9-{4-methoxy-2 t 3,5,6-tetramethyl-phenyl)-3,7-dimethyl- 
nona-2,4,6,8-tetraen-l-oic acid. m.p. 230*-233* C 

EXAMPLE 20 

15 g of 2,3,5,6-tetramethylphenol are dissolved in 55.3 
3 5 ml of methanol and, after the addition of 7.25 g of potas- 
sium hydroxide in 5.5 ml of water, treated dropwise at 
0*-5* C. with 18.8 g of methyl iodide. The reaction 
mixture is stirred for 2 hours at room temperature and 
subsequently for 12 hours at 60* C, then cooled, diluted 
40 with 150 ml of water and extracted with 100 ml of di- 
ethyl ether. The ether extract is washed successively 
with 3 N sodium hydroxide and water, dried over so- 
dium sulphate and evaporated under reduced pressure. 
The remaining 2,3,5,c^tetramethylaju*ole melts, after 
45 purification by absorption on silica gel (eluent: methy- 
lene chloride), at 53*-55* C. 

43 g of 2,3,5,6-tetrainethylamsole m 110 ml of acetic 
acid anhydrous are introduced into 203 ml of 37% by 
weight aqueous hydrochloric acid and treated dropwise 
30 with 2 1 .6 g of 37% formaldehyde. The reaction mixture 
n heated to 70* C. for 3 hours with stirring and, after the 
renewed addition of 8.3 g of 37% formaldehyde, stirred 
for a further 3 hours at 70* C. The mixture is subse- 
quently cooled to room temperature and extracted with 
55 500 ml of benzene. The benzene extract is separated. 
The aqueous phase is shaken out with benzene. The 
combined benzene extracts are washed successively 
with water, with a saturated, aqueous sodium carbonate 
solution and again with water, dried and evaporated 
60 under reduced pressure. The remaining 4-methoxy- 
2.3,5,6-tetramethyl-benzyl chloride melts, after recrys- 
tallisation from ethyl acetate/hexane (1:3 parts by vol- 
ume) at 104*- 105* C. 

28 g of 4-methoxy-2,3 t 5,6-tetramethyl-benzyl chlo- 
65 ride, 34.7 g of triphenyl phosphine and 1 53 mi of toluene 
are heated at 100* C for 12 hours. The 4-methoxy- 
2,3,5,6-tetramethyl-benzyl-triphenylphosphonium chlo- 
ride precipitated with cooling melts at 25T-252* C. 
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EXAMPLE 21 
60 g of 9-(*-nicthoxy-2 f 3,6-trimcthyl-phcny1)-3 ( 7- 
dimcthyl.nona.2,4A8 tctracn lK)ic acid ire dmolved 
in 1000 ml of acetone. After the addition of 128 g of 5 

methyl iodide and 128 g of potassium carbonate, the 
solution is stirred under nitrogen gassing for 16 hours at 
55*-60' C. and subsequently evaporated under reduced 
pressure. The residue is dissolved in 1300 ml of petro- 
leum ether (boiling point KT-105' C). The 9-(4- "> 
methoxy-2 ( 3^trimethyl-phenyl)-3»7-dimethyl-nona- 
2 4 6.8-tetraen-l-oic acid methyl ester crystallising out 
at -20* C , melts at 98'-99 # C. 

EXAMPLE 22 15 

By the procedure of Example 21: 
9.(4-methoxy-2 t 3,6-trimethyl-phenyl)-3,7-dimethyl- 
nona-2,4,6.8-tetraen-l-oic acid and ethyl iodide is 

converted to u i 20 

9-(4-methoxy-2.3,6-trimethyl-phenyl)-3 1 7-dimethyl- 

nona-2,4,6,8-tetraen-l-oic acid ethyl ester; m.p.: 

104--105' C; 
9-(4-methoxy-2 ( 3.6-trimethyl-phenyl)-3,7-dimethyl- 

nonaZ^AS-tetraen-l-oic acid and isopropyl iodide is 2J 

converted to 
9-(4-methoxy-2,3.6-trimethyl-phenyl)-3 t 7-dimethyl- 

nona-2,4,M-tetraen-l-oic acid isopropyl ester; (oil). 
EXAMPLE 23 

30 

28.6 g of 9^4-methoxy-2,3,6-trimethyl-phenyl)-3.7- 
dimethyl-nona-2,4 f 6,8-tetraen-l.oic acid are introduced 
into 300 ml of benzene and treated under nitrogen gas- 
sing with 12 g of phosphorus trichloride. The benzene is 
- subsequently distilled off under reduced pressure. The 35 
remaining ^methoxy^b-trimethyl-phenylVSJ- 
dimethyl-nona,2A6 f ^tetr^-l-oic acid chloride b dis- 
solved in 1200 ml of diethyl ether. The solution ts added 
dropwise at -33* C. into 500 ml of liquid ammonia and 
stirred for 3 hours. The reaction mixture is then diluted 40 
with 500 ml of diethyl ether and stirred without cooling 
for a further 12 hours, the ammonia evaporating. The 
residue is dissolved in 10 1 of methylene chloride. The 
solution is washed 2 times with 3 1 of water, dried over 
sodium sulphate and evaporated under reduced pre*- 45 
sure. The reniaining 9<4-inethoxy-2,3 f 6.trimethyl- 
phenyl>3,7^imethyl-nc^-2,4,6,^tetraen.l-oic acid 
amide melts, after recrystallisation from ethanol, at 
207*-209" C. 

EXAMPLE 24 50 

By the procedure of Example 23: 
9-{4-methoxy-2 ( 3,6-trimethyl-phenyl>3,7-dimethyl- 
nona-2,4,6,8-tetraen-l-oic acid chloride and ethyl- 

amine are converted to 55 
9-<4-methoxy-2,3.6-trimethy1-phenyl>3.7-dimethy1- 

nona-2,4,6,8-tetraen-l-oic acid ethyl amide; m.p. 

179*- 180' C; and 
9*(4-methoxy-2,3,6-trimethyl-phenyl>-3J-dimethyl- 

nona-2,4,6,8-tetraen-1-oic acid chloride and diethyl- 60 

amine are converted to 
9-(4-methoxy-2 t 3,6,-lrimethyl-phenyl)-3,7-dimethyl- 

nona-2,4,6.8-tetraen-l-oic acid diethyl amide; m.p. 

105'-106* C 

65 

EXAMPLE 25 

Manufacture of a capsule filling material of the fol- 
lowing composition: 
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i 



9-(4-Methoxy.2 t 3,6-trimethyl- 






phenyI)-3,7-dimelhyI-noiu- 






2,4,6,8-tetraen-l-oic acid 






ethyl ester 


0.1 


g 


Wm mixture 


51.4 


g 
g 


Vegetable Oil 


103.0 


Trisodium salt of ethylenediamine 




tetraacetic acid 


0.5 


g 


Individual weight of a capsule 


150 


mg 


Active material content of a capsule 


10 


mg 
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EXAMPLE 26 

Manufacture of an ointment containing 0.3% active 
material of the following composition: 



J 9-<4-Methoxy-2,3.6-trimeihyl. 
j phenyl)-3.7-dimethy]-nona- 
20 2,4,6.8-tetraen-I-oic acid 03 a 
Cetyl alcohol 2 .7 g 
Lanoline $ q g 
White Vaseline 15 0 g 
Dist. water q.s. ad iqo.O g 
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EXAMPLE 27 

Manufacture of a water/fat emulsion containing 
0.3% active material of the following composition: 

30 

9-(4-Methoxy.2,3,6*trimethyl- 

phenyl>-3 ( 7-diii»ethy!.nona-2.4,6,8- 

tetracn-l-oic acid ethyl amide 0.3 g 

Magnesium stearate 2.0 g 

Perhydrosqualene 13.0 g 



EXAMPLE 28 

Manufacture of a solution containing 0.1% active 
material of the following composition: 



9^4-Methoxy-^3,6-trimethyl- 

pheny!)-3 > 7-thinethyl-nona-2.4,6,8- 

tetnen-I-oic acid 0.1 g 

Dimethyl sulphoxide 70.0 g 

Water q.s. ad 100 ml 



EXAMPLE 29 

50 By the procedure of Example 1 9-(4-aIlyIoxy-2 t 3,6- 
trimethyl-phenyl)-3jKlimethyl-nona-2A6,8-tetraen-l- 
oic acid ethyl ester is manufactured from 5-(4-allyloxy- 
2 ( 3,6-trimethyI-phenyl)-3.methyl-penta-2 > 4-diene-l-tri- 
phenylphosphonium bromide by reaction with 3-for- 

55 myl-crotonic acid ethyl ester. This product is converted 
to 9-(4-aJlyloxy-2,3,6-trimethyl-phenyl)-3 ( 7-dimethyl- 
nona-2,4,6,8-tetraen-l-oic acid of melting point 
198*-200* C. by the procedure of Example 2. 
The 5-{4-allyloxy.2 ( 3 f 6-trimethyl-phcnyl)-3.methyl- 

60 pcnta-2,4-diene-l-triphenylphosphonium bromide em- 
ployed as the starting material can be prepared by the 
procedure of Example 3. This procedure is carried out 
by alkylation of 1,3,5-trimethylphenol with allyl bro- 
mide to give 1,3.5-trimethyl-phenyl allyl ether (boiling 

65 point 76 o -80° C./0.05 mmHg), by formylation of the 
ether obtained to give 4-aIIyloxy-2,3 t 6-trimethyI-ben- 
zaldehyde (boiling point 90*- 102* C./0.15 mmHg), by 
condensation of the aldehyde obtained with acetone to 
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give ^-allyloxy^^^^-trimethyl-phcnyO-but^-en-l-al- 
(boiling point 135'-138' C./0.05 mmHgj, by reaction of ' 
the ketone obtained with acetylene to give 5-(4- 
alIyloxy-2,3,6-trimethyl-phenyl)-3-methyI-3-hydroxy- 
penta-4-en-l-yne, by partial hydrogenation of the ter- 5 
tiary acetylene carbinol obtained to give 5-(4-aIIyloxy- 
2.3 f 6-trimethyl-phenyl)-3-rhethyI-3-hydroxy-penta-l t 4- 
diene and by reaction of tht tertiary ethylene carbinol 
obtained with triphenylphosphine hydrobromide. 
There is obtained 5-(4-a!lyloxy-2 l 3,6-trimethyI-phenyI)- 10 
3-methyl-penta-2,4-diene-triphenylphosphoniurn bro- 
mide which melts at 1 14°- 1 16 # C. 

EXAMPLE 30 

By the procedure of Example 14, 9-(2,4,6-trimethyl- 15 
phenyl)-3,7-dimethyI-nona-2,4,6,8-tetraen- 1 -oic acid 
butyl ester is manufactured from 2,4,6-trimethyl-benzyI- 
triphenylphosphonium chloride by reaction with 7-for- 
myl-3-methyl-octa-2,4,6-trien-I-oic acid butyl ester. 
This product is converted to 9-(2,4,6-trimethyI-phenyI)- 20 
3,7-dimethyl-nona-2,4,6 t 8-tetraen-l-oic acid of melting 
point 214*-215° C. by the procedure of Example 15. 

The 2,4,6-trimethyI-oenzyl-triphenylphosphonium 
chloride employed as the starting material is prepared 
by the procedure described in Example 18 by halofor- 25 
mylation of mesitylene to give 2,4,6-trimethyl-benzyl 
chloride (boiling point 1 12* C./12 mm Hg) and reaction 
of the latter compound with triphenylphosphine. 

EXAMPLE 31 

By the procedure of Example 14 f 9-(2 f 3,4,6-tetranie- 
thyl p henyl)-3 t 7-dimethyI-nona-2,4,6,8-tetraen-I-oic 
acid butyl ester is manufactured from 2,3,4,6-tetrameth- 
yl-benzyltriphenylphosphonium chloride by reaction 
wkh 7-formyI-3-methyl-octa-2 f 4 ( 6-trien-l-oic acid butyl 35 
ester. From this product, there is produced by the pro- 
cedure of Example 15 9-(2,3,4,6-tetra-methyl-phenyl> 
3 t 7-dimethyI-nona-2,4,6,8-tetraen-lK>ic acid of melting 
point 201 *-202* C. 

The 2,3,4,6-tetramethyl-benzyI-triphenylphos- 40 

phonium chloride employed as the starting material is 
prepared by the procedure described in Example 16 by 
haloformylation of 1,2,3,5-tetnamethyl-benzene to give 
2,3,4,6-tetramethylbenzyl chloride (n/> 20 = 1.5571) and 
reaction of the latter compound with triphenylphos- 45 
phine. 

EXAMPLE 32 

By the procedure described in Example 14, 9-(4- 
methoxy-2,6-dimethyl-phenyl)-3 t 7-dimethyl.nona- 50 
2,4,6,8-tetraen-l-oic acid butyl ester is manufactured 
from 4-methoxy-2,6-dimethylbenzyl-triphenylphos- 
phonium chloride by reaction with 7-formyl-3-methyl- 
octa-2 ( 4,6-trien-l-oic acid butyl ester. From this prod- 
uct, there is produced by the procedure of Example 15, 55 
9-(4-methoxy-2,6^imethyI-phenyl)-3,7-dtmethyl-nona- 
2,4,6,8-tetraen-l-oic acid of melting point 207*-208° C 

The 4-methoxy-2,6-dimethyl-benzyl-triphenylphos- 
phonium chloride employed as the starting material is 
prepared by the procedure described in Example 16 by 60 
haloformylation of 3,5-dimethylanisole to give 4- 
methoxy-2,6-dimethyl-benzyl chloride (n£?®= 1.5475) 
and reaction of the latter compound with triphenyl- 
phosphine. 

EXAMPLE 33 65 

By the procedure described in Example 14, 9-(3- 
methoxy-2,4,6-trimethyl-phenyl)-3,7-dimethyI-nona- 
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2.4,6,8-lctracn- 1-oic acid butyl ester 1^ manuf;u :uu*ii 
from 3-methoxy-2A6-trimeihyl-ben*yl-tr)phcnvlpha> 
phonium chloride by reaction with 7-formyl-3-methyl 
octa-2,4»6-trien- 1-oic acid butyl ester. This product is 
5 converted to 9-(3-methoxy-2,4,6-trimethylphcnyl)-3 t 7- 
dimethyl-nona-2,4,6,8-tetraen- 1-oic acid of melting 
point 196*- 198* C, utilizing the procedure described in 
Example 15. 

The 3-melhoxy-2,4,6-trimethyl-ben7yl-tnphcn\ 1- 
10 phosphonium chloride employed as the starting matc- 
nal is prepared by the procedure described in IIxampK 
16 by haloformylation of 2,4,6-trimethylanisole to give 
3-methoxy-2,4,6-trimethyl-ben2yl chloride 
(n/> 27 = 1.5415) and reaction of the latter compound 
15 with triphenylphosphine. The 3-methoxy-2 ( 4,6-trimeth- 
yl-benzyl-triphenylphosphonium chloride melts at 
308'-310' C 

EXAMPLE 34 

20 By the procedure described in Example 14. 9-(4- 
methoxy-3-alIyl-2,6-dimethyl-phenyl)-3 > 7-dimethyl- 
nona-2,4,6 t 8-tetraen- 1-oic acid butyl ester is manufac- 
tured from 4-methoxy-3-allyl-2,6-dimethyl-benzyl-tri- 
phenylphosphonium chloride by reaction with 7-for- 

25 myl-3-methyl-octa-2 f 4 ( 6-trien- 1-oic acid butyl ester. 
This product is converted by the procedure of Example 
15 to 9-(4-methoxy-3-aIlyl-2,fc-dimethyl-phenyl)-3 ( 7- 
dimethyl-nona-2,4,6,8-tetraen- 1-oic acid of melting 
point 160* C-16P C 

30 The 4-methoxy-3-allyl-2 ( 6-dimethyl-benzyl-tri- 
phenylphosphonium chloride employed as the starting 
material is prepared by the procedure described in Ex- 
ample 16 by haloformylation of 3,5-dimethyl-2-allyl- 
anisole to give 4-methoxy-3-allyl-2,6-dimethyl -benzyl 

35 chloride (np*°= 1.5690) and reaction of the latter com- 
pound with triphenylphosphine. 

EXAMPLE 35 

By the procedure described in Example 14, 9-(4- 

40 methoxy-3-nitro-2,Mimethyl-phenyl)-3,7-dimethyI- 
nona-2,4,6,8-tetraen-l-oic acid ethyl ester b manufac- 
tured from 4-methoxy-3-mtro-2,6^iimethyl-beTizyl-tri- 
phenylphosphoniuxn chloride by reaction with 7-for- 
myl-3-methyl-octa-2,4,6-trien- 1 -ok acid ethyl ester. 

45 This product is converted by the procedure of Example 
15 to 9-(4-methoxy-3-nitro-2,6-dimethyl-phenyl)-3 t 7- 
dimethyl-nona-2,4,6,8-tetraen- 1-oic acid of melting 
point 109MKTC 
The 4-methoxy-3-mtro-2,6-dimethyl-ben7yl-tri- 

50 phenylphosphonium chloride employed as the starting 
materia] is prepared by the procedure described in Ex- 
ample 16 by haloformylation of 2-nitro-3,5-dimethyl- 
anisole to give 4-methoxy-3-nitro-2,6-dimethyl-ben2yl 
chloride (melting point 109M10* C.) and reaction of 

55 the latter compound with triphenylphosphine. The 4- 
methoxy-3-nitro-2 > 6-dimethyl-benzyl-triphenylphos- 
phonium chloride melts at 2 30* -2 32* C. 

EXAMPLE 36 

60 By the procedure described in Example 14, 9-(4 
ethoxy-2,3,6-trimethyl-phenyl)-3,7-dimethyl-nona- 
2,4,6,8-tetraen-l-oic acid ethyl ester (melting point 
96*-97* C.) is manufactured from 4-ethc>Ay-2,3,6- 
trimethyl-benzyl-triphcnylphosphonium chloride by 

65 reaction with 7-formyl-3-methyl-octa-2.4,6-tr»eM- 1 -oic 
acid ethyl ester. 

The 4-ethoxy-2,3,6-trimethyl-benzyl-tnphenylphov 
phonium chloride employed as the starting material is 
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prepared b> the procedure described in L.\ampk 1? b> 
alkylation of 2.3,5-trimcthylphenol to give 2..\S 
trimethyl-phcnyl ethyl ether (melting point 93*-95' C). 
by haloformylation of the ether obtained to give 4- 
ethoxy-2.3,6-trimethyl-benzyl chloride (melting point 
6V-64* C.) and by reaction of the latter compound with 
triphenylphosphinc 

EXAMPLE 37 



10 



B> the procedure described in Example 14. Q-(4 iso 
propi».\y-2.3.6-trin)cthyl-phenyl)-3.7-dimethyl-nona- 
2,4,6,8-tetraen-l-oic acid butyl ester is manufactured 
from 4-isopropoxy-2,3 t 6-trimethyl-ben2yl-triphenyl- 
phosphonium chloride by reaction with 7-formyl-3- ^ 
methyl -octa-2,4,6-trien- l-oic acid butyl ester. This 
product, is converted by the procedure of Example 15 
to 9-(4-isopropoxy-2J,6-trimethyl-phenyl)-3,7-dimeth- 
yl-nona-2,4,6,8-tetraen- l-oic acid of melting point 
176'-177* C 20 

The 4-isopropoxy-2,3,6-trimethyl-benzyl-triphenyl- 
phosphonium chloride employed as the starting mate- 
rial is prepared by the procedure described in Example 
18 by alkylation of 2,3,5-trimethylphenol to give 2.3,5- 
trimethylphenyl isopropyl ether (boiling point 115* 25 
CV 11 mmHg), by haloformylation of the ether obtained 
to give 4~isopropoxy-2,3 t 6-trimethyl-benzyl chloride 
(np 10 - 1.5433) and by reaction of the latter compound 
with triphenylphoshine. 
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EXAMPLE 38 



By the procedure described in Example 14, 9-(3- 
dimethylamino-2,4,6-trimethyl-phenyl)-3 f 7-diinethyl- 
nona^AM-tetraen- l-oic acid ethyl ester (bright-yel- ^ 
low oil) is manufactured from 3-dimethylamino-2,4,6- 
trimethyl-benzyltriphenylphosphonium chloride by 
reaction with 7-formyl-3-methyl-octa-2,4 t 6-trien- 1 -oic 
acid ethyl ester. 

The 3^ime*hylammo-2A6-trin*thyl-b€iuyl-tri- 40 
phenylphosphonium chloride employed as the starting 
materia] is prepared by the procedure described in Ex- 
ample 16 by haloformylation of N,N-dimethylmesidine 
to give 3^uTjethylammo-2>,6-trimethyl-benzyl chlo- 
ride (boiling point 71* C./l 1 mmHg) and reaction of the 45 
latter compound with triphenylphosphine. 

EXAMPLE 39 

1.7 g of 8-diethoxy-phosphono-3,7-dimethyl-octa- 
2,4,6-trien- l-oic acid ethyl ester are introduced in 8.0 ml 50 
of tetrahydrofuran. The solution is cooled to 0* C. after 
addition of 0.27 g of sodiumhydride (50-60%), then 
stirred 30 minutes at 0* C. and thereafter a solution of 
0.96 g of 2,3,6-trimethyl-p-anisaldehyde in 3 ml of tetra- ^ 
hydrofuran is added drop wise during 15 minutes. The 
reaction mixture is stirred 7 hours at room temperature, 
then poured into ice and, after addition of 2 N hydro- 
choric acid, extracted with diethyl ether. The ether . 
extract is washed neutral with water, dried over sodium ^ 
sulfate and evaporated under reduced pressure The 
remaining 9-(4-methoxy-2,3,6-trimethyl-phenyl>-3,7- 
dimethyl-nona-2,4,6,8-tetraen-l-oic acid ethyl ester 
melts at 104*- 105* C. 

Instead of sodium hydride (0.27 g), employed aS:>ve. 6< 
an alkali metal alcoholate can also be used as condensa- 
tion agent, e.g. sodium ethylate (0.125 g of sodium in 5 
ml ethanol). 
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EXAMPLE 40 

3.03 g of 8-bromo-3,7-dimcthyl-octa-2,4 ? 6-tricn-l-oic 
acid ethyl ester are heated with 1.66 g of triethylphos- 

5 phite slowly to 125* C. The surplus bromo ester is dis- 
tilled ofT. The residue is cooled and poured into ice and 
extracted with diethyl ether and an aqueous soution of 
sodium-hydrogen carbonate, dried and evaporated 
under reduced pressure. The remaining 8-d»cthoxy- 

10 phosphono-3,7-dimcthyl-octa-2,4^-tricn-l-oic acid 
ethyl ester is immediately treated, as described above, 
with 2,3.6-trimethyl-p-anisaldehyde. 

EXAMPLE 41 

15 2 g of l-(phenyl-sulfonyl>-methyl-4-methoxy-2 t 3,6- 
trimethyl-benzene are introduced in 10 ml of tetrahy- 
drofuran. The solution is cooled to -78" C. and, after 
the addition of 0.51 g of butyl lithium, treated with a 
solution of 1.8 g 8-bromo-3,7-dimethyl-octa-2,4,6-trien- 
20 1-oic acid ethyl ester in 8 ml of tetrahydrofuran. The 
reaction mixture is stirred 2 hours at —78" C. f 2 hours at 
-40* C. and 16 hours at 0* to +5' C The mixture is 
poured into ice and. after addition of 2 N hydrochloric 
acid, extracted with diethyl ether. The ether extract is 
25 washed neutral with water, dried over sodium sulfate 
and evaporated under reduced pressure. The remaining 
9-(4-methoxy-2,3,6-trimethyl-phenyl)-9-(phenyl-sul- 
fonyl)-3,7-dimethyl-nona-2,4,6-trien-l-oic acid ethyl 
ester (2.8 g) is diluted with 8 ml of abs. ethanol. The 
30 solution is treated at 0" C. in 2 portions with 1.2 g of 
sodium ethylate powder. The mixture is stirred 30 min- 
utes at 0 # C, then 2 hours at 80' C, thereafter cooled, 
poured into ice and, after the addition of 2 N hydrochlo- 
ric acid, extracted witfi diethyl ether. The ether extract 
35 is washed neutral with water, dried over sodium sulfate 
and evaporated under reduced pressure. The remaining 
9K^methoxy-2,3 ( 6-triinethyl-phenyl>3 ( 7-diinethyl- 
nona-2,4,6,8-tetracn- 1-oic acid ethyl ester melts at 105* 
to 105* C. 

40 EXAMPLE 42 

16.8 g of 4-methoxy-2,3 i 6-trimethyl-benzyl alcohol, 
17.4 g of sodium salt of benzene sulfuiic acid, 20.0 ml of 
isopropanol and 30.0 ml of glacial acetic acid are heated 

45 16 hours under nitrogen and reflux conditions. The 
reaction mixture is cooled, treated portkmwise with 200 
ml of water and neutralized by the addition of sodium 
hydrogen carbonate. The organic layer is separated, 
washed several times with an aqueous solution of so- 

50 dium hydrogen-carbonate (59fc by weight), dried over 
sodium sulfate and evaporated under reduced pressure. 
The remaining 1 -(phenyl -sulfony1)-methy 1-4-methoxy- 
2,3,6-trimethyl-benzene shows the following I.R.: 1592, 
1580, 1302, 1149. 118 cm- 1 . 

55 EXAMPLE 43 

1.08 g of 4-methoxy-2 ( 3,6-trimethyl-benzylchloride, 
1.67 g of 8-(phenyl-sulfonyl)-3.7-dimethyl-ocu-2,4,6- 
trien- 1-oic acid ethyl ester and 10 ml of dimethylform- 

60 amide are cooled to 0* C and treated with 0 374 of solid 
sodium ethanolate. The reaction mixture is stirred 30 
minutes at room temperature, then poured into ice and, 
after the addition of 2N hydrochloric acid, extracted 
with diethyl ether. The ether extracted is washed neu 

6< iral. dried over sodium sulfate and evaporated undei 
reduced pressure. The remaining 9-(4-mcthoxy-2,3,6- 
trimethyl-phcnyl)-8-(phenyl-sulfonyb-3 ( 7-dimeihyl- 
nona-2,4,6,8-trien- 1-oic acid ethyl ester is (as described 
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in Example 42) with the formation of benzene sulfonic 
acid as side product and additional carbon-carbon dou- 
ble bond in the main product, transformed into the 
desired 9^4-methoxy-2,3,6-trimethyl.phenyI9-3 J- 
dimethy!-nona-2,4.6,8-tetraen-l-oic acid ethyl ester 5 
(m.p. 104'- 105* C). 

EXAMPLE 44 

8.5 g of 8-bromo-3 ( 7-dimcthyl-octa-2.4.6-trien-l-oic 
acid ethyl ester arc dissolved into 95 ml of dimethyl 10 
sulfoxide The solution is treated under nitrogen in the 
cold with 0.45 g of sodium salt of benzene sulfinic acid. 
The mixture is stirred 1 hour at room temperature, then 
poured into ice and extracted with diethyl ether. The 
ether extract is washed with water dried'over sodium 15 
sulfate and evaporated under reduced pressure. The 
remaining 8-(phenyI-sulfony!)-3.7-dimethylocu-2,4 ( 6- 
trien-I-oic acid ethyl ester melts at 114'-I15 - C. 

EXAMPLE 45 20 
By the procedure of Example 21: 

9-(4-mcthoxy-2.3.5,6-tctramethyl-phenyl)-3 f 7-dimcthyl- 
nona-2.4,6,8-tetraen-l-oic acid ethyl ester (melting 
point 105'- 106* C.) is manufactured from 9-(4- 
methoxy-2 ( 3.5 ( 6-tetramethyl-phenyl)-3 ( 7-dimethyl- 25 
nona-2.4,6,8-tetraen-l-oic acid and ethyl iodide; 

^-methoxy^^^-trimethyl-phenylJOjKJimethyi- 
nona-2,4,6,8-tetraen-l-oic ac jd 2Kliethylaminoethyl 
ester (bright-yellow oil) is manufactured from 9-(4- 
methoxy-2 ( 3 t 6-trimethyl-phenyl)-3 t 7^imethyl-nona- 30 
2,4,6,8-tetraen-l-oic acid and diethylaminoethyl chlo- 
ride; 

and 9-(4-methoxy-2 t 3,6-trimethyi-phenyl)-3,7Klimethyl- 
nona-2,4,6,g-tetraen-l-oic acid (3-pyridyl) methyl 
ester (melting point 113*-114 # C.) is manufactured 35 
from ^methoxyia^lrimethyl-phenyl^S,?- 
dimethyl-nona-2 ( 4 f 6 t 8-tetraen-l-oic acid and beta- 
picoline chloride. 

EXAMPLE 46 ^ 
20gof 

9 - (4 - methox y - 2,3.6 - trimethyl - phenyl) - 3,7 - dimethyl - 
nona-2.4,6,8-tetraen-loic acid dissolved in 200 ml of 
tetrahydrofuran. After the addition of 5.5 ml of phos- 
phorus trichloride, the solution is stirred for 2 hours at «3 
room temperature, cooled to 0* C and treated firstly 
with 50 ml of pyridine and then dropwise at 0*-5* C 
with 50 ml of propargyl alcohol. The mixture is stirred 
for 2 hours at room temperature and then diluted with 
water. The organic phase is washed successively with 30 
water, dilute hydrochloric acid and a 2% aqueous 
sodium bicarbonate solution, dried over sodium sul- 
phate and evaporated. There is obtained 9-(4-meth- 
oxy-2,3,6-trimethyl-phenyI)-3 ( 7-dimethylnona-2,4 ( 6,8- 
tetraen-l-oic acid propargyl ester which melts at 55 
94*-95* C after absorption on aluminium oxide 
using benzene as the eluenl. 

EXAMPLE 47 
By the procedure of Example 46: 60 
9-(4-methoxy-2,3,6-trimethyl-phenyl)-3,7-dimethyl- 
nona.2.4.6.8.tetraen-l-oic acid ally! ester (melting 
point 66*-68' C.) is manufactured from 9-(4-methoxy- 
2.3.6-tnmethyl-phen\!).3,7.dimeihyl-nona-2,4 1 6 1 8. 
tetraen-l-oic acid and ally! alcohol. 

EXAMPLE 48 
By the procedure of Example 23: 
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9-(4-mcthoxy-2,3 f 5,6*tctramethyl-phcnyl)-3.7-dimcthyl- 
nona-2»4,6,8*tetraen- 1-oic acid ethylamide (melting 
point 200* -201* C.) is manufactured from 9-<4- 
methoxy-2,3,5,6-tetramethyI-phenyl)0,7Kiimethyl- 
3 nonB*2,4,6,8-tetraen- 1-oic acid chloride and ethyl- 
amine, 

and 9-(4-methoxyO J^-trimethyl-phenyOo^-dimethyl- 
nona^^^.S-tetraen- 1-oic acid morpholide is manu- 
factured from 9-(4-meihox\ - -2.3,6-trimethyl-phcnyl)- 
1° 3 ( 7-dimethyl-nona-2,4,6.8-telraen-l-oic acid chloride 
and morpholinc. 

EXAMPLE 49 

15 g of 9-(4-methoxy-2,3.6-trimethyl-phenyl)-3 l 7- 
15 dimethyl-nona-2,4,6,8-tetraen- 1-oic acid ethyl ester 
(50:50 cis/trans mixture) are chromatographed on 1.5 
kg of aluminum oxide (activity stage 1) using hexaneA 
diethyl ether (80:20 parts by volume) as the eluent. 
From the front, there is isolated 9-(4-methoxy-2,3,6- 
trimethyI-phenyl)-3.7-dimethyl-nona-2-trans,4-cis,6- 
trans,8-trans-tetraen- 1-oic acid ethyl ester as a light-yel- 
low oil. 

EXAMPLE 50 

25 The 4-methoxy-2,3,5-trimethyl-benzyl-triphenyl- 
phosphonium chloride employed as the starting mate- 
rial in Example 51 is prepared in a manner analogous to 
that described in the aforegoing Example 8, e.g., by the 

^ following sequence: 
2,3,6-trimethylphenol 
2,3,6-trimethylanisole 

4-methoxy-2,3,5-uimethyl-benzyl chloride. 

EXAMPLE 51 

In analogy to the procedure given in Example 6: 
4-methoxy-2,6Klimethy]-3-ethyl-ben2y]*tripheny]- 
phosphonium chloride is condensed with 7-formyl«3- 
methyI-octa-2,4,6-trien- 1 -oic acid ethyl ester to produce 
9^4-methoxy-2 t 6^maethyl-3-ethyl-phenyl)-3,7-dimeth- 
y 1-nona- 2,4,6, 8- tetracn- 1-oic acid ethyl ester which is 
converted by the procedure of Example 7 to form 9-{4- 
methoxy-2,^ime^yl-3-ethyl-phenyl)-3,7-dimethyl- 
nona-2,4,6,8-tetraen- 1-oic acid, m.p.: 197M98* C. 

EXAMPLE 52 

The 4-methoxy-2 t 6-dunethyl-3-ethy!-ben2yl-tri- 
phenylphosphonium chloride employed as the starting 
material in Example 53 can be prepared in a manner 
50 analogous to that described in Example 8 by the follow- 
ing sequence: 
3,5-dimethylphenol 

1- acetoxy-3,5-dimethy1-benzene 

2- acetyl-3,5-dimethy1-phenol 
55 2-ethyl-3,5-dimethyl-phenol 

2-ethyl-3,5-dimethyl-anisole 
4-methoxy-2,6-dimethyl-3-ethyl-benzyl chloride. 

EXAMPLE 53 

60 In analogy to the procedure given in Example 6: 
4-methoxy-3,5-diethyl-2,6-dirnethyl-benzyl-tri- 
phenylphosphonium chloride is condensed with 7-for- 
myl-3-methyl-octa-2.4,6-trien-l-oic acid ethyl ester to 
produce the 9-(4-mcthoxy-3,5-dicthyl-2,6-dimcthyl- 

65 phenyl)-3,7-dimethyl-nona-2 t 4,6,8-tetraen-l-oic acid 
ethyl csier which is converted by the procedure of 
Example 7 to 9-(4-niethoxy-3,5-diethyl-2,6-dimethyl- 
phcnyl)-acid, m.p 153*- 154* C 
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EXAMPLE 54 
The i-mcthoxyO.S-diclhyl-l.Wimelhyl-bcnzyl-tri- 
phenylphosphonium chloride employed as starting ma- 
terials in Example 55 can be prepared in a manner analo- * 
gous to that described in Example 8 by the following 
sequence: 

3,5* dimethyl-phenol 

1- acetoxy-3,5-dimethyl-benzene ^ 

2- acetyl-3,5-dimethyl-phenol 
2-ethvl-3,5-dimethyl-phenol 
l-acetoxy-2-ethyl-3,5-dimethyl-benzene 
6-acetyl-2-ethyl-3,5-dimethyl-phenol 
2,6^iethylO,5Klimethyl-phenol 15 
2 t 6-diethyl«3,5-dimethyl-anisole 
4-methoxy-3,5-diethyl-2 t 6-dimethyl-benzyl chloride. 

EXAMPLE 55 

In analogy to the procedure given in Example 6: 2 0 
4-propoxy-2,3,6-trimethyl-benzyl-triphenyl-phos- 
phonium chloride is condensed with 7-formyl-3-methyl- 
octa-2,4 t 6-trien-l-oic acid ethyl ester to produce 9-(4- 
propoxy-2,3 ( 6-trimethyl-phenyl)*3,7-dimethyl-nona- 
2,4,6,8-tetraen-l-oic acid ethyl ester which is converted 25 
by the procedure of Example 7 to 9-(4-propoxy-2 ( 3,6- 
trimethyl-phenyl)-3,7-dimethyl-nona-2 ) 4 ( 6,8-tetraen-l 
oic acid, m.p.: 200 # -20r C. 

EXAMPLE 56 ^ 
The 4-propcxy-2,3,6-trimethyl-benzyl-triphenylphos- 
phonium chloride employed as starting material, can be 
prepared in a manner analogous to that described in 
Example 8, e.g., by the following sequence: 
2.3,5-trimethylphenol 35 
2,3>triinethyl-propoxy-benzene 
4-propoxy-2,3,6-trimethyl-benzyl chloride. 

EXAMPLE 57 

In analogy to the procedure given in Example 6: 
4^oxy-2.3,6-trimethyl-benzyl-tripbenyl-phos- 
phonium chloride is condensed with 7-fonnyl-3-methyl- 
octa-2,4,6-trien-l-oic acid ethyl ester to produce 9-(4- 
ethoxy-2 f 3>trimethyl-phenyl>3,7Klimethyl-nona- 
2,4,6,8-tetranoic acid ethyl ester which is converted by 
the procedure of Example 7 to 9-(4-ethoxy-2,3,6- 
trimethyl-phenyl)-3, 7^methyl-nona-2,4,6,Metraen- 1 - 
oic acid. m.p. 219*-220' C. 

EXAMPLE 58 *> 

By the procedure of Example 6: 

3 t 5^ichloro-2 t 4,6-trimethyl-benzyl-tripbenyl-phos- 
phonium chloride is condensed with 7-formyl-3-methyl- 
ocU-2,4,6-trien-l-oic acid ethyl ester to form 9-{3,5- J5 
dichloro-2,4 t 6-trimethyl-phenyl>-3,7-dimethyl-nona- 
2,4,6,8-tetraen-l-oic acid ethyl ester which is converted 
by the procedure of Example 7 to 9-{3,5-dichloro-2,4,6- 
trimethyl-phenyl)-3,7-dimethyl-nona-2,4,6 ( 8-tetraen- 1 - 
oic acid, m.p: 22C-222* C. 60 

EXAMPLE 59 

In analogy to the procedure given in Example 6: 
3-chloro-2,4,6-trimethyl-benzyl-triphenyl-phos- 
phonium chloride is condensed with 7-formyl-3-methyl- 65 
octa-2,4 f 6-trien-l-oic acid ethyl ester to produce 9-(3- 
chloro-2,4,6-trimethyl-phenyl)-3 t 7-dimethyl-nona. 
2,4,6,8-tetraen-oic acid ethyl ester, m.p.: 84"-85' C. 
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EXAMPLE 60 

The 3<hlorc-2A6-trimethyl-beniyl-triphenylphos- 
phonium chloride employed as starting material, can be 
5 prepared in a manner analogous to that described in the 
aforegoing Example 8, e.g., by the following sequence: 
2,4.6-trimethyl-aniline 
2,4,Mrimethyl-chlorobenzene 
3<hloro*2,4,6-trimethvl-benzyl chloride. 

10 

EXAMPLE 61 

36.5 g. of l-ethoxycarbonyl-2,6-dimethyl-hepta- 1.3,5- 
trien-7-triphenylphosphonium bromide are dissolved in 
200 ml. of dimethylformamide. The solution is, after 

15 addition of 15,0 g. of 4-methoxy-3-butyl-2,6.dimethyl 
benzlaldehyde, treated at 10* C. dropwise with a solu- 
tion of 1.64 g. of sodium in 40 ml. of absolute ethanol. 
The mixture is subsequently stirred for 12 hours at room 
temperature, then introduced into 500 ml. of methanol/- 

20 water 60:40 parts by volume and thoroughly extracted 
with hexane. The hexane extract is washed with me- 
thanol/water 60:40 parts by volume, then with water, 
dried over sodium sulfate and evaporated. There is 
obtained 9-(4-methoxy-3-butyl-2,6^imethyl-phenyl)- 

25 3,7-dimethyl-nona-2,4,6 t 8-tetraen-l-oic acid ethyl ester, 
which is converted, as described in Example 7, into 
9-{4-methoxy-3-butyl-2,6Kiimethyl-phenyl)-3,7-dimeth- 
yl-nona-2,4,6,8-tetraen-l-oic acid; m.p.: 147'-148* C. 

30 EXAMPLE 62 

294 ml. of butyric acid anhydride are treated, after 
the addition of 2 ml. of concentrated aqueous sulfuric 
acid, at room temperature with 122 g. of 3,5-dimethyl- 
phenol The temperature rises to 40* C. and is then 

35 raised to 80* C. The mixture is stirred for 1 hour and 
diluted with 60 ml. of water and 60 ml. of ethanol, 
poured onto ice water and twice extracted with 500 ml. 
of hexane each time. The hexane extract is washed with 
water, aqueous sodium bicarbonate solution, dried over 

40 sodium sulfate and evaporated. There is obtained 1 
butyryloxy-3,5-dimethyl-benzene which boils at 
123M25' C./11 mm Hg after rectification. 

180 g. of l^tyryloxy-3,5-dimethyl-benzeiie are 
treated at room temperature with 340 g. of aluminium 

45 chloride. The mixture is stirred for 4 hours at 90**95' 
C, then cooled at 70* G, poured onto ice and 3 n aque- 
ous hydrochloric acid and extracted with ether. The 
ether extract is washed with water to neutral reaction, 
dried over sodium sulfate and evaporated. There is 

30 obtained 2-butyryl- 3, 5-dimethyl -phenol, which melts at 
48**52* C. after recrystallization from petroleum ether. 

10 g. of 2~butyryl-3,5-diraethyl-phenol are dissolved 
in 100 ml. of glacial acetic acid. After the addition of 3 
drops of perchloric acid, the solution is hydrogenated 

55 under normal conditions in the presence of 0.5 g. of 
platinum oxide. After the uptake of 3.0 1. of hydrogen, 
the hydrogenation is stopped. The catalyst is filtered 
off The filtrate is extracted with ether. The ether ex- 
tract is washed with water to neutral reaction, dried 

SO over sodium sulfate and evaporated. There is obtained 
2-butyl-3,5-dimethylphenol, which melts at 65*-67* C. 
after absorption on silica gel, using methylene chiori- 
de/hexane 1:1 parts by volume as the eluent. 

83 g. of 2-butyl-3,5-dimethyl-phenol are dissolved in 

>5 225 ml. of methanol. After the addition of 60 g. of potas- 
sium hydroxide in 25 ml. of water, the solution is treated 
at room temperature with 34.2 g. of methyl iodide. The 
mixture is heated to boiling under reflux conditions for 
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3 hours, then cooled, diluted with uatc; and extracted 
with ethc; The ether extract is washed with diluted 
sodium hydroxide solution, dried over sodium sulfate 
and evaporated. There is obtained 2-butyl-3.5^dimethyl- 
anisole. which is purified by absorption on silica gel, 5 
using hcxane/mcthylene chloride 70:30 parts by volume 
as the eluen:. before processing further 

5.5 ml. of phosphorous oxychloride arc added drop- 
wisc while stirring to 4* m! of dimethylformamide. 
The temperature rises to 30' C. The mixture is treated 10 
dropwise with 9.6 g. of 2-buty!-3.5-dimeihy]anisolc, 
poured onto ice water after the addition of 30 to 35 
percent aqueous solution of sodium acetate, stirred for 1 
hour and extracted with benzene. The benzene extract , 5 
is washed with water, dried over sodium sulfate and 
evaporated. There is obtained 4-methoxy-3-butyl-2,6- 
dimcthyl-benzaldehyde. which is purified by absorption 
on silica gel. using hexane/methylenc chloride 1:1 parts 
by volume as the eluent. before the condensation with 20 
I-ethoxycarbonyl-2.6-dimethyl-hepta-l f 3,5-trien-7-tri- 
phenylphosphonium bromide. 

EXAMPLE 63 

36 g. of 7-formyl-3-methyl-octa-2,4,6-trien-l-oic acid 25 
ethyl ester are dissolved in 600 ml of absolute ethanol. 
The solution is treated portionwise with 1.8 g. of so- 
dium borohydride. The mixture is stirred for 2 hours at 
10* C, then poured onto ice water and 3 n aqueous 
hydrochloric acid and extracted with ether. The ether 30 
extract is washed successively with water, a saturated 
aqueous sodium bicarbonate solution and once more 
with water, dried over sodium sulfate and evaporated. 
There is obtained 8-hydroxy-3,7-dimethyl-octa-2,4,6- 
trien-l-oic acid ethyl ester, which is processed further 
as follows: 

36.5 g. of R-hydroxy BjKlimethylKKU ^A^trien l- 
oic acid ethyl ester are dissolved in 380 ml. of ether. The 
solution is cooled to 0' C, and after the addition of 3 40 
drops of pyridine treated dropwise with 28.6 g. of phos- 
phorous tribromide in 120 ml. of hexane. The mixture is 
stirred for 20 minutes at 0* C, then poured onto ice 
water and extracted with ether. The ether extract is 
washed successively with water, a saturated aqueous 45 
sodium bicarbonate solution and again with water, 
dried over sodium sulfate and evaporated. There is 
obtained 8-bromo-3,7-dimethyl-octa-2,4 ( 6-trien- 1 -oic 
acid ethyl ester, which is processed as follows: 

43.7 g. of 8-bromo-3,7-dimcthyl-ocU-2,4,6"trien-lK>ic 50 
acid ethyl ester are dissolved in 500 ml. of benzene and 
treated with 42.0 g. of triphenylphosphine. The mixture 
is stirred for 12 hours at room temperature, then cooled 
at 0 # C. The precipitated Uthoxycarbonyl-2,6-dimeth- 
yl-hepU-l,3,5-trien-7-triphenylphosphonium bromide 
melts at 193*- 194' C. 

EXAMPLE 64 

In analogy to the procedure given in Example 61: ^ 
3,4-dimethoxy-2,6-dimethyl-benzaldehyde is con- 
densed with 1 -ethoxycarbonyl-2 ( 6-dimethyl-hepta- 
l,3.5-trien-7-tripheny!phosphonium bromide to pro- 
duce <) -(3 ( 4-dimethoxy-2.6-dimethy]-pheny])-3 f 7- 
diniethyl-nop.^AC.S-tetraen-l-oic acid ethyl ester b < 
which is converted by the procedure of Example 7 to 
9-(3.4-dimeihcix\.2.6.dimethyI-pheriyl)-3.7-diniethyl- 
nona-2,4,6.Metraen-l-oic acid, m.p.: 203^-204 e C. 
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EXAMPLE 65 

The 3,4-dimethoxy-2,6-dimcthyl-bcnia!dchyde cm 
ployed as starting material, can be prepared in a manner 
5 analogous to that described in Example 64 by the fol- 
lowing sequence: 

2.4-dimethylpheno! 
2,4-dimcthyl-tvnitrcvphenol 
2 t 4-dimcthyl-6-nitro-anisolc 
10 2 1 4-dimethyl-6-amino-anisole 
2 ( 4-dimethyl-6-hydroxy-anisoIe 
2,4-dimethylveratrole. 

EXAMPLE 66 

»5 In analogy to the procedure given in Example 

M^-methoxy^^^trimethyl-phenylMJ-dimethyl- 
nona-2,4,6,8-tetraen-I-oic acid chloride is reacted with 
mcthyl-amine to produce. 9-(4-methoxy-2, 3. 6-trimcthyl- 

phenyl)-3.7-dimethyl-nona-2.4,6.8-tetraen. l-oic acid 
2 " methyl amide, m.p. 206* C; 

9-(4-methoxy-2,3,6-trimethyl-phenyl)-3 ( 7-dimethyl- 
nona-2,4,6,8-tetraen-l-oic acid chloride is reacted with 
isopropy! amine to produce 9-(4-methoxy-2,3,6-trimcth- 
yl-phenyD-3 ( 7-dimethyl-nona-2,4,6,8-tetraen*l-oic acid 
" isopropyl amide, m.p. 200* C; 

9-(4-methoxy-2 t 3,6-trimethyI-phenyl)-3,7-dimethyl- 
nona-2,4.6,8-tetraen-l-oic acid chloride is reacted with 
butyl amide to produce 9-<4-methoxy-2,3,6-trimethyl- 
phenyl^SJ^limethyl-nona^^^^-tetraen-lHoic acid 
M butyl amide, m.p. 178' C; and 

9-(4-methoxy-2,3,6-trimethyl-phenyl)-3.7-dimethyl- 
nona-2,4,6,8-tetraen-l-oic acid chloride is reacted with 
hexylamide to produce 9-(4-methoxy-2,3,6-trimethyl- 
phenyl)-3 ( 7-dimethyl-nona-2 t 4 l 6 f 8-tetraen-lK)ic acid 
^ hexylamide, m.p. 157*- 158* C. 

EXAMPLE 67 

9^4-Methoxy-2 f 3,6-Triinet^^ 
^ 2,4,6,8-Nonatetraen- 1 -ol 

In a 5-liter, round bottom flask provided with a stir- 
rer, low temperature thermometer, an inlet for dry 
nitrogen, a gas outlet, and a dropping runnel connected 
to a mineral oil bubbler, were placed 1 50 g (0.436 moles) 

45 of 9K4-methoxy.2,3,6-trimethylphenyl>3,7-dimethyl- 
2,4,6,8-nonatetraenoic acid ethyl ester and 800 ml of 
toluene. The contents were stirred until the solids had 
dissolved, then by means of a dry ice bath, the internal 
temperature was lowered to -60* C, at which temper- 

50 «ure 780 ml of a 25% solution of diisobutylaluminum 
(DIBAL) hydride in toluene (1.155 moles) was added 
dropwise. The initially yellow solution or suspension 
gradually deepened in color and after all the DIBAL 
had been added, the reaction mixture consisted of a 

55 clear, somewhat viscous deep red orange solution. 
After stirring for one hour, the cooling bath was low- 
ered and the internal temperature allowed to rise to 
-40* C, at which temperature, 50 ml of a 50% aqueous 
methanol solution was added dropwise with intermit- 

60 tent cooling so that when the addition was complete the 
temperature was approximately 10* C At this point. 140 
ml of a saturated solution of sodium sulfate was added 
dropwise. Allowing the temperature to gradually rise to 
25* C. Toward the end of the addition, aluminum hy- 

65 droxide began to precipitate with the evolution of heat 
After stirring for a few minutes, 800 ml of chloroform 
was added and the suspension stirred for ten minutes 
The precipitate was removed by filtration on a twelve 
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inch Huchncr funnel through a layer of filler atd. then 
washed four timc> with 500 ml portions of chloroform 
The combined filtrates were washed successively with 
600 ml of water. 600 ml of water containing 10 ml of 3 
N hydrochloric acid, 600 ml of saturated sodium bicar- 5 
bonate solution, and 600 ml of water, then dried over 
anh\drous sodium sulfate Distillation of the solvent in 
the rotary evaporator left 130-145 g of a crystalline 
usuUk 'I o llm w as added one liter of hcxanc and the 
suspension stirred vigorously until the aggregates had 
been dispersed, any material adhering to the walls was 
scraped off. The yellow crystalline precipitate was re- 
covered by filtration, washed twice with sufficient hex- 
ane to cover the filler cake, then dried in vacuo first at \* 
12-15 mm (water pump), then at 0.5 mm until the 
weight was constant. The yield of product was 1 19-123 
g, m.p. 127.5 e -129.5* C. 

Distillation of the hexane from the filtrate and wash- 
ings in the rotary evaporator left a residue of 12-15 g 2C 
that crystallized very slowly, and yielded approxi- 
mately 6-8 g of high quality material. 

EXAMPLE 68 

Methyl Ether of 25 
9-(4-Methoxy-2 ( 3,f>Trimethylphenyl)-3 t 7-Dimethyl- 
2,4,6,8-nonatetraene- 1 -ol 

In a 5-1, round bottom flask flushed with nitrogen 
provided with a stirrer, thermometer, gas inlet tube, 30 
reflux condenser topped by a gas outlet connected to a 
mineral oil bubbler, and a six-inch length of Gooch 
tubing were placed 156 g (0.5 moles) of 9-(4-methoxy- 
2,3,ehtrimethylphenyl>3,7-dimcthyl-2 t 4,6,8-nonatctr- 
aene-l-ol. 564 g (4 moles) of methyl iodide and 2.5 I of 35 
tetrahydrofuran. To the stirred solution, at 20* -25* C, 
24 g (10 moles) of sodium hydride were gradually 
added over a period of about one hour from a 300 ml 
Erlenmeyer flask connected through the Gooch tubing. ^ 
The yellow solution became turbid and assumed a 
brownish tint. Within a few minutes the temperature 
rose to 28* C but was maintained at 25* C. by external 
cooling. After 2.5 hours, the reaction vessel was cooled 
to 10* C by an ice bath and the excess sodium hydride 45 
decomposed by the dropwise addition of 50% aqueous 
methanol The solvent was then distilled in the rotary 
evaporator leaving a partially crystalline residue that 
was dissolved in 500 ml of benzene and transferred to a 
separatory funnel where it was washed successively 50 
with three 500-ml portions of saturated sodium bicar- 
bonate solution and once with water containing a little 
sodium sulfate. To the benzene solution, 100 mg of 
butylated hydroxy toluene (BHT) was added, together ^ 
with anhydrous sodium sulfate, then the solvent dis- 
tilled in a rotary evaporator leaving 172 g of an orange 
syrup. 

Tins syrup together with another 167 g of a similarly 
prepared lot was dissolved in 750 ml of warm hexane ^ 

and filtered The stirred solution was allowed to crystal- 
lize a! room temperature for approximately one hour, 
then the crystallization completed at 0* C, all under 
nitrogen The yellow orange crystalline product was 
rev-. '\ ere J b> fill rat ion (nitrogen) and washed twice {,<, 
will, heijne After drying, first at 10-15 mm. and then 
-y> £i.r inn; t" iviiMani weight, 266 g (819; ) of product 
uas obtained m.p 67. $'-69. 5* C. 
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EXAMPLE 69 

The n-Butyl Ether of 
9-(4-Mcthoxy-2.3 t 6-Trimcth>iphcny]>-3,7-Dimethyl- 
5 2,4,6,8-Nonatetraen-lol 

Under nitrogen. 6.0 g of 9-(4-methoxy-2.?,6-tnmcth- 
yl-phenyl)-3.7-dimcthyl-nonatetracn- l-ol. (0.0192 
merles) was dissolved in 150 ml of tcirahydrofuran con- 

IQ taining. 28.05 g of n-butyhodide in a 250 mi, round bot- 
tom, flask provided with a stirrer, thermometer, nitro- 
gen inlet tube, and an opening for the addition of a solid, 
through which was added 0.92 g of sodium hydride. 
The mixture was stirred for 48 hours, then cooled, and 

15 the excess hydride decomposed by the cautious addition 
of methanol. The mixture was then diluted with 500 ml 
of water and extracted with three 50-ml portions of 
ether. After drying over magnesium sulfate, the solvent 
was distilled in the rotary evaporator and the residue 

20 taken up in ten ml of hexane. On addition of ten ml of 
methanol. 2.5 g of crystals of the starting material, m.p. 
107*-] 12* C. were obtained. The filtrate, after removal 
of the solid, was freed of solvent and the residue was 
chromatographed on 200 g of silica gel. From the frac- 

25 tion eluted with 50% ether in hexane was obtained 2.6 g 
of a solid, which after recrystallization from methanol 
afforded 1.5 g of deep yellow crystals, m.p. 52*-54* C. 
We claim: 

1. A compound of the formula: 
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^ wherein K\ and R2 are lower aJkyl; R3 is hydrogen, 
lower alkyl, lower alkoxy, lower alkenyloxy, nitro, 
amino, lower alkylamino, lower alkanoylamino or N- 
heterocyclyl; R4 is lower alkoxy; Rj is hydrogen, lower 
alkyl, lower alkenyl, lower alkoxy, lower alkenyloxy, 

45 nitro, amino, lower alkanoylamino, lower alkylamino or 
N-heterocyclyl; and R* is alkanoyloxymethylene, al- 
kenyloxycarbonyl, alkynyloxycarbonyl, carbamoyl, 
mono(lower alkyl)-carbamoyl, diQower alkyl><arbam- 
oyl, N-heterocyclylcarbonyl, or alkoxycarbonyl where 

50 its alkoxy moiety is unsubstituted or substituted with 
alkylamino, morpholino, piperdyl, pyridyl, alkyl substi- 
tuted piperidyl or alkyl substituted pyridyl, 
or pharmaceuticaJly acceptable salts thereof. 
2. A compound of the formula: 

55 



60 




*5 



wherein Rj and R: are lower alkyl, R> is hydrogen or 
65 lowci alkyl; R4 is lower alkoxy; is hydrogen, lowei 
alkyl or lower alkoxy; and R< t is alkoxycarbon\! or 
carbamoyl. 

or pharmaceutical!) acceptable salts thereof. 
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3. The compound of claim 1 wherein R$ is alkoxycar- 
bonyl. 

4. The compound of claim 3 wherein said compound 
is 9-<4-melhoxy-2,3,6-trimethyI-phen>l>-3,7-dimethyl* 
nona-2.4,6,8-tetraen- 1-oic acid methyl ester. 5 

5. The compound of claim 3 wherein said compound 
is 9-(4-methoxy-2,3,6-lrinifthyl-phenylV3."'-dimcthyl- 
nona-2.4.6.8-teiraen-l-oic acid ethyl ester. 

6. The compound of claim 3 wherein said compound ^ 
is 9-(4-meihoxy-2.3,6-trimethyl-phen\T)-3,7-dimethy]- 
nona-2-trans,4-cis,6-trans,8-trans-tetraen- 1-oic acid 
ethyl ester. 

7. The compound of claim 3 wherein said compound 

is 9-(4-methoxy-2 t 3,6-trimethyl-phenyl)-3,7-dimethyl- 15 
nona-2,4,6,8-tetraen-l-oic isopropyl ester. 

8. The compound of claim 3 wherein said compound 
is 9-(4-methoxy*2.3,6-trimethyl-phenyl)-3 t 7-dimethyl- 
nona-2,4,6,8-tetraen-l-oic acid butyl ester. 

20 

9. The compound of claim 3 wherein the alkoxy 
group of the alkoxycarbonyl moiety is substituted with 
alkylamino, morpholino, piperidyl, pyridyl, alkyl substi- 
tuted piperidyl or alkyl substituted pyridyl. 

10. The compound of claim 9 wherein said compound 25 
is 9-(4-methoxy-2 > 3,6-trimethyl-phenyl>-3,7-dimethyl- 
nona-2,4,6,8-tetraen- 1-oic acid diethyl aminoethyl ester. 

11. The compound of claim 9 wherein said compound 
is 9-(4-methoxy-2 ( 3,6-lrimethyl-phenyl)-3,7-dimelhyl- 
nona-2 ( 4,6,8-tetraen-l-oic acid (3-pyridyI)methyl ester. *° 

12. The compound of claim 1 wherein R$ is al- 
k yny lox ycarbon y 1 . 

13. The compound of claim 12 wherein said com- 
pound is 9K4-methoxy-23»6-trimelhyl-phenyl)-3,7- J5 
dimethyl-nona-2,4,6,8-tetraen-l-oic acid ally] ester. 

14. The compound of claim 1 wherein R* is al- 
kynyloxycarbonyl. 

15. The compound of claim 14 wherein said com- 
pound is 9^4-methoxy-2,3,6-trimethyl-phenyl>3,7~ 40 
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dimeihyl-nona-2,4,6.8-tetraen-l-oic acid propargyl es- 
ter. 

16. The compound of claim 1 wherein R* is al- 
kanoyloxymethylene. 
5 17. The compound of claim 16 wherein said com- 
pound is l-acetoxy-9-(4-methoxy-2A6-trimethyl- 
phcnyl)-3 t 7-dimethyl-nona-2 t 4,6,S-tetraenc. 

18 The compound of claim 1 wherein is carbam- 
oyl 

10 19. The compound of claim 18 wherein said com- 
pound is 9-(4-methoxy-2,3,6-trimethyl-phenyI)-3.7- 
dimethyl-nona-2,4,6,8-tetraen-l-oic acid amide. 

20. The compound of claim 1 wherein R6 is mono or 
dilower alkylcarbamoyl. 

15 21. The compound of claim 20 wherein said com- 
pound is 9-(4-methoxy-2,3,6-trimethyl-phenyl)-3.7- 
dimethyl-nona-2,4,6,8-tetraen-l-oic acid ethyl amide. 

22. The compound of claim 21 wherein said com- 
pound is 9-(4-methoxy-2,3,5,6-tetramethyl-phenyl)-3,7- 

20 dimethyl-nona-2,4,6,8-tetraen-l-oic acid ethyl amide. 

23. The compound of claim 20 wherein said com- 
pound is 9-(4-methoxy-2,3,6-trimethyl-pheny!)-3,7- 
dimethyl-nona-2,4,6,8-tetraen- J-oic acid diethylamide. 

24. The compound of claim 1 wherein Rt is N- 
25 heterocyclylcarbonyl. 

25. The compound of claim 24 wherein said com- 
pound is 9-(4-methoxy-2,3,6-trimethyl-phenyl)-3,7- 
dimethyl-nona-2,4,6,8-tetraen-l-oic acid morpholide. 

26. The compound of claim 1 wherein R5 is lower 
30 alkenyl. 

27. The compound of claim 1 wherein at least one of 
R3 and Rj is nitro and R6 is alkoxycarbonyl. 

28. The compound of claim 27 wherein said com- 
pound is 9-{4-methoxy-3-nitro-2,6^iniethyl-phenyl)- 

35 SJ-dimethyl-nona^^^.S-tetraen-l-oic acid ethyl ester. 

29. The compound of claim 1 wherein at least one of 
Rjand R5 is lower alkylamino and R$is alkoxycarbonyl. 

30. The compound of claim 1 wherein at least one R3 
or Rs is lower alkenyloxy. 

40 •••••• 
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EXHIBIT 3 



HOFFMANN-LA ROCHE INC. 



NUTLEY • NEW JERSEY • 07110 



September 10, 1976 



Division of Anti -Infective Drug Products 

Bureau of Drugs HFD #140 

Attention: DOCUMENT CONTROL ROOM #12B-30 

5600 Fishers Lane 

Rockville, Maryland 20852 

Gentlemen: 

Re: Form 1571 for Ro 10-9359 

The sponsor, Hoffmann-La Roche Inc., is herewith submitting in trip- 
licate Form FD 1571, a Notice of Claimed Investiaational Exemption for 
a New Drug, for Ro 10-9359. . " 

Schedules 1-5 and 7-10 are contained in Volume 1.1 of this submission. 
Schedule 6 is contained in Volumes 1.2, 1.3 and 1.4 of this submission. 
Tables of Contents for all Volumes follow immediately after Form FD 1571 
in Volume 1.1; and, in addition, Volumes 1.2, 1.3 and 1.4 have their own 
Table of Contents. 

We understand that no information contained in this Notice of Claimed 
Investigational Exemption for a New Drug, or in subsequent amendments 
thereto, will be made publicly available until an NDA for Ro 10-9359 
is approved. 

Additionally, in this Notice of Claimed Investigational Exemption for 
a New Drug, each page in Schedules 1-5, which pages contain the chemical 
structure, list of components, statement of composition, and methods of 
preparation and control, are marked "CONFIDENTIAL," as is each page in 
the Investigational Drug Brochure in Schedule 7 and the Plan of Invest- 
igation in Schedule 10, because the materials on these pages constitute 
trade secrets or information which is privileged or confidential within 
the meaning of the Freedom cf Information Act (5 USC 552). 
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HOri'MAKN-I-A ROCHE INC • NUTLEY • NEW JEKSKY 



Division of Anti-Infective Drug Products 
Page 2 



September 10, 1976 



If for any reason Food and Drug Administration officials should at any 
time feel that disclosure of any of the materials marked "CONFIDENTIAL" 
should be made to any members of the public, we expect that because of 
the importance of maintaining confidentiality of these materials to 
Hoffmann-La Roche Inc. you will first consult with us on the issue of 
disclosure. 



Sincerely, 



KOFFMANN-LA ROCHE INC. 



Allan S. Yard, Ph.D. 
Assistant Director 
Drug Regulatory Affairs 
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 



DRA - Medical 



SEP 24 1976 



ROCKVILLE. MARYLAND 20852 



IND 12,797 



Hoffmann-La Roche, Incorporated 
Attention: Allan S. Yard, Ph.D. 
Nutley, New Jersey 07110 



S5? 2 1 1S76 



Dear Dr. Yard: 

We acknowledge receipt of your Notice of Claimed Investigational 
Exemption for a New Drug as follows: 

Sponsor: Hoffmann-La Roche, Incorporated 

Name of Drug: Ro 10-9359 Capsules and Solution Oral 

Date of Notice: September 10, 1976 

Date of Receipt: September 14, 1976 

IND Number Assigned: 12,797 

Assignment of this number is for record keeping purposes only. All 
submissions must be made in triplicate and identified with this number. 

We will communication with you further, should it be necessary, following 
our complete review of the preclinical data, manufacturing controls, and 

C i 1 ill Co, i piTuiOC'C i - < . , 

Progress reports are required at intervals not exceeding one year. 
Notify us promptly of discontinued studies and the reasons therefore. 
Where applicable, inform investigators of the discontinuance and take 
appropriate action with respect to unused supplies of the drug. 

In the meantime you are responsible for compliance with the applicable 
provisions of the Food and Drug Act and the Regulations. This includes 
the immediate reporting of any alarming reactions. 



Sincerely yours, 




Donald A. Fowler 

Supervisory Consumer Safety Officer 
Division of Anti -Infective 
Drug Products 
Bureau of Drugs 



EXHIBIT 5 
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December 20, 1984 



Division of Anti-Infective Drug Products 
Center for Drugs and Biologies, HFN-815 
Attention: DOCUMENT CONTROL ROOM 12B-30 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, Maryland 20857 

Gentlemen: 

Re: TEGISON® (etretinate) CAPSULES 
NDA 19-369 

Original New Drug Application 

Submitted herewith is an original New Drug Application for etretinate, 
a retinoid, for oral use for severe recalcitrant psoriasis. 

Contained herein are the technical, clinical and preclinical data 
of the New Drug Application. A completed Form FD 356H follows 
immediately after this transmittal letter. Included in this volume 
(1.1) is an introduction to the organization of the New Drug 
Application and an Overall Index o'f Data by Topic which provides 
an overview of the documents ... submitted to. the New Drug Application 
according to the type of information submitted and" the review 
responsibility at the Agency. Also included in this volume (1.1) 
is a Table of Contents organized according to Form FD 356H. A detailed 
Table of Contents of all volumes of the New Drug Application is 
located in Volume 1.2. An index to all clinical data is detailed 
in Item 11 (Volme 1.1). 

We would like to request, at this time, a 1-A classification for 
etretinate. This drug is indicated for the treatment of severe 
recalcitrant psoriasis, especially of the erythrodermic or generalized 
pustular types, and is reserved for patients who are unresponsive 
to or intolerant of standard therapies. Severe recalcitrant psoriasis 
of the erythrodermic or generalized pustular types may be 
life-threatening and are indications of great medical need for which 
few effective therapies exist. 
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As agreed upon at the pre-NDA submission meeting held on August 2, 
1984, case reports reflecting new data included in the efficacy 
and safety updates will be submitted as soon as they are available. 
The cutoff date for the original data base for this New Drug 
Application was February 1, 1983 for all protocols except Protocol 
2404. The cutoff date for said protocol was August 1, 1983. The 
cutoff date for the updated data base for this New Drug Application 
was April 16, 1984. Also, as agreed, the efficacy and safety updated 
data (Volumes 1.21, 1.24 through 1.42) have been pooled rather than 
updating each individual or pooled study report. However, we have 
included an updated study report for the one study (Protocol 2404A) 
in which new patients were entered during the update interval (Volume 
1.22). Also included is a clinical study report for Protocol 2548 
(Volume 1.21) which was not incorporated in the original clinical 
data base. The updated overall efficacy and safety evaluations 
(Volumes 1.21 and 1.24) include all data included in the original 
data base, all subsequent data for patients continuing on chronic 
therapy during the update interval and data for new patients studied 
under Protocols 2404A and 2548. 

The NDA number, 19-369, was preassigntfd to' the etretinate New Drug 
Application on October 1, 1984, as confirmed by Mr. Paul Chapman, 
Drug Application Document Control Center. 

We are also submitting desk review copies of relevant sections of 
the NDA as discussed with Mr. David Bostwick on December 6, 1984. 
These are as follows: .- 

1) DIVISION OF ANTI- INFECTIVE DRUG PRODUCTS 

Medical Reviewing Officer 

Volume 1.1 (Organization of NDA, Overall 

Index of Data by Topic, 
Table of Contents according 
to Form FD 356H, Items 
2. a., 12. g., 2.b., Highlights 
of Preclinical and Clinical 
Studies, Overall Summary 
of Clinical Data, Package 
Inserts, Location of Documents 
for Clinical Data) 
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Consumer Safety Officer 
Volume 1.1 



Volume 1.2 

2) DIVISION OF BIOMETRICS 
Volume LI 



Volume 1.4 

Volume 1.5 

Volumes 1.6-1.20 

Volume 1.21 
(pages 1-14) 



(Organization of 
Index of Data by 
Table of Contents 
to Form FD 356H, 
2. a. , 12. g. , 2.b 
of Preclinical an 
Studies, Overall 
of Clinical Data, 
Inserts, Location 
for Clinical Data 



NDA, Overall 
Topic, 
according 
Items 

, Highlights 
d Clinical 
Summary 

Package 

of Documents 

) 



(Tables of Contents for 
all volumes) 



(Overall Index of Data 
by Topic, Table of Contents 
according to Form FD 356H, 
Items 2. a. , 12. g. , 2.b. , 
Highlights of Preclinical 
and Clinical Studies, Overall 
Summary of Clinical Data, 
Package Inserts, Location 
ot uOCurneiits for w i ] rii Cu ■ 
Data) 

(Introduction and Explanation 
of Criteria of Evaluation) 

(Overall Efficacy Evaluation) 

(Overall Safety Evaluation) 

(Updated Overall Efficacy 
Evaluation) 



Volumes 1.24-1.42 



(Updated Safety Evaluation) 



Pooled/Individual 
Reports (includes 
reports): 



Study 

statistical 
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Volumes 1.49-1.56 



(Pivotal Studies) 



3) 



Volumes 1.57-1.75 
Volume 1.21 
(pages 42-73) 
Volume 1.22 

Volume 1.23 



Volume 1.76 

Volume 1.77 
Volume 1.21 
(pages 15-41) 

DIVISION OF BIOPHARMACEUTICS 
Volume 1.1 



Volumes 1.45-1.48 



Volume 1.77 
(pages 1-106) 

Relevant sections of 
of.'volumes 1.117, 1.118 



(Supportive Studies) 

(Study Report Protocol 2548) 

(Updated Study Report for 
Protocol 2404A) 
(Case Report Summaries 
for 2404A update) 

(Other Diagnoses) 

(Protocols) 

(Amended Protocols for 2548 
and 2404A) 



(Organization of NDA, Overall 
Index of Data by Topic, 2. a., 
12. g., Highlights of Preclinical 
and Clinical Pharmacokinetics, 
Package Inserts, Item 11) 

(Pharmacokinetics/Bi ©pharmaceutics 
Overall Summary and Reports) 

(Protocols for Pharmacokinetic 
Studies) 

(Technical Data) 



The desk review copies are being sent to the attention of Mr. David 
Bostwick of the Division of Anti-Infective Drug Products for 
distribution within the Agency. 
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We understand that this New Drug Application and all information 
contained herein, unless otherwise made public by Hoffmann-La Roche 
Inc., is confidential and will remain so subsequent to approval 
of the NDA for this drug. If for any reason Food and Drug 
Administration officials should at any time feel that disclosure 
of any of the materials contained in this NDA should be made to 
any member of the public, we expect that because of the importance 
of maintaining confidentiality of these materials to Hoffmann-La 
Roche Inc., you will first consult with us on the issue of disclosure. 

Please refer any inquiries or questions on this New Drug Application 
to the undersigned (telephone: 201-235-5402) or to Ms. June Anderson 
(telephone: 201-235-4693). 

Sincerely, 

HOFFMANN- LA ROCHE INC. 

Karen K. Church 
Associate Director 
Drug Regulatory Affairs 



KKC/cw 

HLR No. 84S28 — — ^ 

Enclosures: Form FDA 356H 
346 Volumes (ribbon copy) 
158 Volumes (copy No. 2) 
139 Volumes (copy No. 3) 
80 Volumes (desk review copies) 
723 Volumes Total 



DEPARTMENT OF HEALTH & HUMAN SERVICES 



EXHIBIT 6 

Public Health Service 



Food and Drug Administration 
Rockville MD 20857 



DEC 2 4 1984 

NDA 19-369 



Karen K. Church 
Hoffmann -LaRoche , Inc. 
3401 Kingsland Street 
Nutley, NJ 07110 

Dear Dr. Church: 

We are please to acknowledge your New Drug Application submitted pursuant to 
section 505(b) of the Federal Food, Drug, and Cosmetic Act for the following: 

Name of Drug: Tegison (etretinate) Capsules 

Date of Application: December 20, 1984 



Date of Receipt: December 19, 1984 
Our Reference Number: NDA 19-369 



Sincerely yours, 




Donald A. Fowler 

Supervisory Consumer Safety Officer 
Division of Anti -Infective 

Drug Products 
Office of Biologies Research and Review 
Center for Drugs and Biologies 



We will correspond with you further after we have had the opportunity to study 
the application. Should you have any questions prior to our contacting you, 
please call: 

Mr. David Bostwick 
301-443-4280 



'pme Relator/ Mfr.rS 




DEPARTMENT 




HEALTH & HUMAN SERVICES 




Public Heaith Service 



EXHIBIT 7 



Food and Drug Administration 
Rockville MD 20S57 



SEP 3 0 1386 



NDA 19-369 



Linda S. Dujack, Ph.D. 
Hoffmann-La Roche, Inc. 
Nutley, New Jersey 07110 

Dear Dr. Dujack: 

Reference is made to your New Drug Application dated December 20, 1984, 
submitted pursuant to section 505 (b) of the Federal Food, Drug, and Cosmetic 
Act for Tegison (etretinate) Capsules. 

Reference is also made to your additional communications dated August 5, 
September 10 and September 25, 1986. 

We have completed the review of this application as amended and have concluded 
that adequate information has been presented to demonstrate that the drug is 
safe and effective for use as recommended in the final printed labeling 
submitted on September 25, 1986. Accordingly, the application is approved, 
effective on the date of this letter. 

Please submit the following when available: 

1. Twelve copies of the final printed Patient Information Folder. 

2. One market package of each size of the drug. 

We remind you that you must comply with the requirements set forth under 
21 CFR 314.80 and 314.81 for an approved NDA. 



Sincerely yours, 




Elaine C. Esber, M.D. 
Director 

Office of Biologies Research and Review 
Center for Drugs and Biologies 



RECEIVED IN 
DRUG REGULATORY AFFAIRS 



OCT 3 1986 



EXHIBIT 8 



A BRIEF DESCRIPTION OF THE ACTIVITIES UNDERTAKEN 
DURING THE APPLICABLE REGULATORY REVIEW PERIOD 
WITH RESPECT TO THE APPROVED PRODUCT 
AND THE SIGNIFICANT DATES APPLICABLE TO SUCH ACTIVITIES 



TESTING PHASE 



IND 12,797 
9/10/76 



Letter to FDA 



Submitted original Form FD 
1571, Notice of Claimed 
Investigational Exemption for 
a New Drug ("IND") for Ro 
10-9359.* 



9/21/76 



Letter from FDA 



FDA acknowledged receipt of 
IND submitted September 10, 
1976 and assigned IND #12,797 



12/7/76 



Letter from FDA 



FDA requested additional data 
regarding controls portion of 
application. 



* Also referred to as "etretinate 11 or "Tegison 



- 2 - 



1/7/77 Letter to FDA 



1/17/77 Letter to FDA" 



1/20/77 Letter to FDA 



1/28/77 Letter to FDA 



Submitted addenda to 
Schedules 2-5, current 
manufacturing controls for Ro 
10-9359 25 mg capsules and 
placebo capsules, as well as 
toxicity data obtained with 
these capsules. 

Addendum to Schedule 10 - 
Protocol #898A. 

Confirmed telephone conversa- 
tion regarding pilot studies 
carried out by National 
Cancer Institute in rats. 

Submitted additional informa- 
tion on controls for Ro 
10-9359, preliminary reports 
of studies in rats, addendum 
to Schedule 7 revising 



- 3 - 



Investigational Drug 
Brochure, and addendum to 
Schedule 9 adding 
investigators . 



3/3/77 Letter from FDA 



3/11/77 Letter to FDA 



4/27/77 Letter from FDA 



9/9/77 Letter to FDA 



9/27/77 Letter to FDA 



Recommended thorough 
teratological studies be 
performed in at least two 
animal species. 

Progress report concerning 
rat studies. 

Requested additional data to 
submission of January 7, 
1977. 

Annual progress report. 

Reply to FDA letter of March 
3, 1977 submitting several 
volumes of unpublished 
teratological studies . 



- 4 - 



12/20/77 Letter to FDA 



12/23/77 Letter to FDA 



1/30/78 Letter to FDA 



2/21/78 Letter to FDA 



3/6/78 HLR Memo 



3/15/78 Letter to FDA 



Addendum to Schedule 9 added 
investigator . 

Submitted manufacturing 
controls for Ro 10-9359, 
Mouse Toxicity Data, Addendum 
to Schedule 10 - Protocol 
#1037, Addendum to Schedule 
9, and Addendum to Schedule 7. 

Addendum to Schedule 9. 

Addendum to Schedule 9. 

Record of telephone communi- 
cation with Anti-Infective 
Division, FDA regarding a 
proposed meeting. 

Confirming telephone conver- 
sation of March 8, 1978 with 
FDA. 



- 5 - 



6/8/78 Letter to FDA 



6/20/78 Letter to FDA 



7/7/78 Letter to FDA 



7/26/78 Letter to FDA 



8/4/78 Letter to FDA 



8/15/78 HLR Memo 



Addendum to Schedule 10 - 
Amended Protocol #1037. 

Addendum to Schedule 10 - 
Amended Protocol #898A. 

Addendum to Schedule 4. 

Advised FDA of investigator's 
request to continue treatment 
beyond the 4 month treatment 
period pursuant to Protocol 
#1073. 

Addendum to Schedule 10 - 
Amended Protocol #1037 . 

Recorded telephone communica- 
tion with Anti-Infective 
Division regarding requested 
extension of therapy in a 
patient pursuant to Protocol 
#1037. 



- 6 - 



9/8/78 Letter to FDA Submitted annual progress 

report - clinical and 
preclinical data. 



9/28/78 Letter to FDA 



Addendum to Schedule 10 - 
Amended Protocol #1037, 
submitted an internal 
research report of clinical 
studies performed abroad and 
submitted copy of an 
amendment to the 
Investigational Drug Brochure. 



10/11/78 Letter to FDA Addendum to Schedule 10 - 

Protocol #898A. 

10/16/78 HLR Memo Recorded telephone communi- 

cation from FDA on October 
13 , regarding HLR 1 s 
submission to FDA of 
September 27, 1977. 



- 7 - 



10/20/78 HLR Memo 



10/24/78 Letter to FDA 



1/29/79 Letter from FDA 



3/6/79 Letter from FDA 



4/24/79 Letter to FDA 



5/14/79 Letter to FDA 



5/22/79 Letter to FDA 



Recorded telephone communica- 
tion from Anti-Infective 
Division, FDA requesting 
information on Ro 10-9359. 

Addendum to Schedule 5. 

Advised that amendment to 
Protocol #1037 submitted 
September 28. 1978 has been 
termed "satisfactory" . 

Requesting additional 
protocols and clarification 
of codes used by HLR. 

Addendum to Schedule 9 and 10. 

Response to FDA letter 
3/6/79, regarding preclinical 
studies on Ro 10-9359. 

Addendum to Schedule 9. 



- 8 - 



6/21/79 Letter to FDA 



7/17/79 Letter to FDA 



8/17/79 Letter to FDA 



9/10/79 Letter to FDA 



1/22/80 Letter to FDA 



3/11/80 Letter to FDA 



3/28/80 Letter to FDA 



5/1/80 Letter to FDA 



Submitted data and protocols 
to FDA regarding Ro 10-9359. 

Reported information on 
patient. 

Reported information on 
patient . 

Submitted Annual Progress 
Report . 

Addendum to Schedule 10 - 
Amendment to Protocols 2057 
and 1037. 

Addendum to Schedule 5. 

Reported information on 
patient. 

Addendum to Schedule 10 - 
Amendment to Protocol #1037 
and Protocol 2057. 



- 9 - 



5/15/80 Letter to FDA 



6/17/80 Letter to FDA 



7/11/80 Letter to FDA 



8/4/80 Letter to FDA 



Addendum to Schedules 9 and 
10. 

Reported clinical information 
on female patients in 
Europe- Also submitted 
addendum to Schedules 9 and 
10. 

Submitted Addendum to 
Schedule 9, Addendum to 
Schedule 10 - Protocol #2184 
and information on patient. 

Submitted additional 
information regarding HLR 
submission of 6/17/80 and 
additional data on a patient. 



8/15/80 



Letter to FDA 



Reported information on a 
patient . 



- 10 - 



9/5/80 Letter to FDA 



9/10/80 Letter to FDA 



11/7/80 Letter to FDA 



11/19/80 Letter to FDA 



12/4/80 HLR Memo 



Submitted Annual Progress 
Report, as well as Addenda to 
Schedule 6. 

Submitted Addendum to 
Schedule 9 and Addendum to 
Schedule 10 - Protocol #2184. 

Submitted Addendum to 
Schedule 9, additional 
Protocol #2244A, and data on 
a patient. 

Addendum to Schedule 9 and 10. 

Summer i zed telephone 
conversation with 
Anti-Infective Division, FDA 
concerning HLR Annual 
Progress Reports submitted 
9/5/80. 



- 11 - 



1/28/81 Letter to FDA 



4/22/81 Letter to FDA 



5/20/81 Letter to FDA 



6/10/81 Letter to FDA 



7/29/81 HLR Memo 



8/4/81 Letter to FDA 



Revised specifications and 
directions for testing 
submitted to Schedule 5. 
Additionally, data on a 
patient was reported. 

Submitted addendum to 
Schedule 7 and additional 
information on a patient. 

Amended Protocol Nos. 2184 
and 2187. 

Reported information on a 
patient further to HLR's 
7/17/79 letter to FDA. 

Reported telephone call from 
Anti-Infective Division, FDA 
requesting information. 

Response to FDA's questions 
of 7/29/81 regarding 
preclinical studies on rats. 



- 12 - 



8/5/81 Letter to FDA 



9/10/81 Letter to FDA 



11/3/81 Letter to FDA 



12/4/81 Letter to FDA 



1/14/82 Letter to FDA 



2/12/82 Letter to FDA 



Submitted revised 
specifications and directions 
for testing for Schedule 5. 
Addendum to Schedule 9. 

Submitted Annual Progress 
Report . 

Reported information on 
patients and added 
investigator and protocol. 

Reported information on 
patients and addendum to 
Schedule 9. 

Addendum to Schedule 9 and 
reported information on 
patients . 

Submitted Addendums to 
Schedules 9 and 10, as well 




2/18/82 Letter to FDA 



3/17/82 Letter to FDA 



3/26/82 Letter to FDA 




- 13 - 

as Protocol #2409A and 
additional information on 
patients . 

Addendum to Schedule 9. 

Submitted information 
regarding Schedules 1-5. 

Submitted information on 
patients and an Addendum to 
Schedule 9. 



5/25/82 Letter to FDA Submitted an Addendum to 

Schedule 9, additional 
information on patients and 
additional Protocol #2403. 



6/30/82 Letter to FDA Submitted an Addendum to 

Schedule 9, additional 
information on patients. 
Addendum to Schedule 10 - 
Amendment of Protocol #2366A, 
and new Protocol #2548. 



- 14 - 



7/28/82 Letter to FDA 



7/30/82 Letter to FDA 



9/10/82 Letter to FDA 



10/20/82 Letter to FDA 



11/12/82 Letter to FDA 



1/24/83 Letter to FDA 



Submitted Schedules 2 through 
5. 

Submitted information on 
patients and amendments to 
Protocol #1037. 

Submitted Annual Progress 
Report . 

Submitted Addendum to 
Schedule 9 and additional 
information on patients. 

Submitted Addendum to 
Schedule 9 and additional 
information on patients. 

Submitted preclinical report 
and additional information on 
patients . 



- 15 - 



3/14/83 Letter to FDA 



4/7/83 Letter to FDA 



5/4/83 Letter to FDA 



7/5/83 Letter to FDA 



9/9/83 Letter to FDA 



10/13/83 Letter to FDA 



Submitted Amendment to 
Protocol #2184 and Amendment 
to Protocol #2187 as well as 
additional information on 
patients . 

Reported additional 
information on patients. 

Reported information on 
patients . 

Reported additional 
information on patients. 

Submitted Annual Progress 
Report . 

Submitted additional 
information on patients as 
well as Amendment to Protocol 
#2404 and Amendment to 
Protocol #1037A. 



- 16 - 



12/20/83 Letter to FDA Addendum to Schedules 9 and 

10 (Protocol 2698A) . 

2/24/84 Letter to FDA Reported information on 

patient . 

3/5/84 Letter to FDA Reported additional 

information on patients. 

3/6/84 Letter to FDA Submitted new protocol #2815 

and Addendums to Schedule 2-5 

3/20/84 Letter to FDA Submitted Addendum to 

Schedule 9. 



4/4/84 Letter to FDA 



Submitted additional Protocol 
- N2467A, as well as 
Addendums to Schedule 2-5. 



4/13/84 Letter to FDA Reported information on 

patients . 



4/19/84 



Letter to FDA 



Submitted information on 
patient . 



- 17 - 



5/2/84 Letter to FDA 



6/8/84 Letter to FDA 



6/11/84 Letter to FDA 



6/22/84 Letter to FDA 



6/27/84 Letter to FDA 



7/2/84 Letter to FDA 



7/13/84 Letter to FDA 



Submitted Amendment to 
Protocol #2366A, as well as 
additional information on 
patients - 

Requested meeting to discuss 
filing of a New Drug 
Application for Ro -10-9359. 

Reported information on 
patient . 

Reported information on 
patient. 

Addendum to Schedule 9. 

Reported Amendment to 
Protocol #2404A and Protocol 
#2184A, as well as additional 
information on patients. 

Addendum to Schedule 9. 




7/17/84 Letter to FDA 



7/18/84 Letter to FDA 



7/20/84 Letter to FDA 



8/6/84 Letter to FDA 



8/16/84 HLR Memo 



8/29/84 Letter to FDA 



9/19/84 Letter to FDA 




- 18 - 

Addendum to Schedule 9. 

Addendum to Schedule 9 and 
additional information on 
patients . 

Addendum to Schedule 6. 

Reported information on 
patients . 

Confirmed subjects discussed 
at meeting with FDA on 
8/2/84, regarding forthcoming 
NDA request. 

Responded to information 
requested by FDA on 8/2/84, 
regarding the effect of Ro 
10-9359 on male reproduction. 

Reported additional informa- 
tion on patients. 



10/1/84 



HLR Memo 



Obtained NDA #19-369 from FDA 
for Ro 10-9359. 



- 19 - 



10/16/84 HLR Memo 



10/22/84 Letter to FDA 



11/15/84 HLR Memo 



11/30/84 Letter to FDA 



12/5/84 Letter to FDA 



1/15/85 Letter to FDA 



Confirmed 10/24/84 telephone 
conversation requesting a 
pre-NDA meeting with the FDA 
chemist reviewer. 

Submitted daft manufactur- 
ing controls for discussion 
at meeting to be held at FDA 
on 11/9/84. 

Summarized 11.9.84 pre-NDA 
technical meeting with FDA. 

Submitted Annual Progress 
Report - five volumes. 

Reported additional informa- 
tion on patients. Submitted 
Addendum to Schedule 9. 

Reported additional informa- 
tion on patients and 
submitted Addendum to 
Schedule 9. 



- 20 - 



2/8/85 Letter to FDA 



3/18/85 Letter to FDA 



3/22/85 Letter to FDA 



4/11/85 Letter to FDA 



5/1/85 Letter to FDA 



Reported additional informa- 
tion on patients and 
submitted Addendum to 
Schedule 9. 

Reported information on 
patients . 

Reported foreign adverse 
reaction data. 

Reported patient information 
and added Protocol #N-2614A 
to Schedule 10. Submitted 
Addendum to Schedule 9 and 
submitted data on foreign 
adverse reactions . 

Submitted information on 
domestic and foreign adverse 
experience and research 
report on acute oral toxicity 
testing in male mice. 




5/30/85 Letter to FDA 



7/10/85 Letter to FDA 



7/25/85 Letter to FDA 



9/13/85 Letter to FDA 



9/30/85 Letter to FDA 



10/4/85 Letter to FDA 




- 21 - 

Reported information on 
patients and submitted 
Addendum to Schedule 9. 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients . 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted Annual Progress 
Report - three volumes. Also 
submitted Addendum to 
Schedule 9. 

Submitted information on 
patients and Addendum to 
Schedule 9. 



- 22 - 



10/31/85 Letter to FDA 



11/11/85 Letter to FDA 



12/18/85 Letter to FDA 



1/17/86 Letter to FDA 



2/3/86 Letter to FDA 



2/11/86 Letter to FDA 



Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients . 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients and Addendum to 
Schedule 9. 



- 23 - 



2/24/86 Letter to FDA 



2/27/86 Letter to FDA 



3/12/86 Letter to FDA 



3/27/86 Letter to FDA 



3/28/86 Letter to FDA 



4/1/86 Letter to FDA 



4/2/86 Letter to FDA 



Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients . 

Submitted information on 
patients . 

Submitted information on 
patients . 

Submitted information on 
patients and Addendum to 
Schedule 10. 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients . 



- 24 - 



4/11/86 Letter to FDA 



4/18/86 Letter to FDA 



5/2/86 Letter to FDA 



5/7/86 Letter to FDA 



5/16/86 Letter to FDA 



5/23/86 Letter to FDA 



5/27/86 Letter to FDA 



Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients . 

Submitted information on 
patients and Addendum to 
Schedule 9. 

Submitted information on 
patients . 

Submitted information on 
patients and clinical 
investigators and addendum to 
schedule 9. 

Submitted information on 
patient . 

Submitted Addendum to 
Schedule 5. 



- 25 - 



6/9/86 Letter to FDA 



6/12/86 Letter to FDA 



6/19/86 Letter to FDA 



7/8/86 Letter to FDA 



7/9/86 Letter to FDA 



7/11/86 Letter to FDA 



7/24/86 Letter to FDA 



Submitted information on 
patients and Addendum to 
Schedule 10. 

Submitted information on 
patients . 

Submitted information on 
patients and clinical 
investigator . 

Submitted information on 
patients . 

Submitted information on 
patients . 

Submitted information on 
patients and addendum to 
schedule 9. 

Submitted information on 
patients and clinical 
investigators - 



- 26 - 



8/1/86 Letter to FDA 



8/11/86 Letter to FDA 



8/20/86 Letter to FDA 



8/25/86 Letter to FDA 



9/2/86 Letter to FDA 



9/8/86 Letter to FDA 



9/10/86 Letter to FDA 



Submitted information on 
patients . 

Submitted information on 
patients and clinical 
investigator . 

Submitted information on 
patients and clinical 
investigators . 

Submitted information on 
patients . 

Submitted information on 
patients . 

Submitted information on 
patients . 

Submitted Annual Progress 
Report in three volumes. 



- 27 - 



9/12/86 Letter to FDA 



9/24/86 Letter to FDA 



10/2/86 Letter to FDA 



10/9/86 Letter to FDA 



10/13/86 Letter to FDA 



10/16/86 Letter to FDA 



10/28/86 Letter to FDA 



Submitted information on 
patients and clinical 
investigators . 

Submitted information on 
patients and clinical 
investigators . 

Submitted information on 
patients and clinical 
investigators . 

Submitted information on 
patients and clinical 
investigators . 

Submitted information on 
patients . 

Submitted information on 
patients and clinical 
investigator . 

Submitted information on 
patients - 




- 28 - 



APPLICATION PHASE 



12/6/84 HLR Memo 



12/20/84 Letter to FDA 



12/24/84 Letter from FDA 



1/10/85 HLR Memo 



1/31/85 Letter to FDA 



Telephoned Anti-Infective 
Division to verify desk 
review copies of NDA needed 
by FDA. 

Submitted NDA for etretinate 
in 346 Volumes. 

Acknowledged receipt of 
Roche's 12/20/84 NDA 
submission and assigned NDA # 
19-369. 

FDA requested "Methods 
Validation Package." 

Submitted Methods validation 
package for etretinate. 
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2/12/85 HLR Memo 



2/19/85 HLR Memo 



2/27/85 HLR Memo 



2/28/85 HLR Memo 



FDA telephoned on 2/8/85 to 
supply names and addresses of 
two laboratories to which 
samples should be sent and 
requested a sample of 
etretinate . 
Roche telephoned two 
laboratories specified by FDA 
who will evaluate Roche* s 
analytical methods to advise 
them of planned shipment of 
material - 

Shipped test materials and 
supplemental analytical 
information to two FDA test 
laboratories in Brooklyn, NY 
(hereinafter the "Brooklyn 
Lab") and Winchester, MA 
(hereinafter the "Winchester 
Lab" ) . 

Telephoned FDA to discuss 
organization of NDA with 
reviewing medical officer. 
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3/1/85 



Letter to FDA Submitted additional 

technical information, 



4/16/85 



4/22/85 



HLR Memo 



HLR Memo 



Discussed case reports with 
FDA. 

Discussed Winchester Lab 
activities with FDA. 



5/14/85 



HLR Memo 



Discussed upcoming meeting of 
Advisory Committee with FDA. 



5/17/85 



HLR Memo 



Discussed upcoming meeting of 
Advisory Committee with FDA. 



5/21/85 



HLR Memo 



FDA requested information on 
carcinogenicity study in mice 



5/22/85 



HLR Memo 



Telephoned FDA to respond to 
their 5/21/85 request. 



5/23/85 



HLR Memo 



FDA requested further 
information of 

carcinogenicity study in mice 
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5/28/85 HLR Memo 



5/29/85 Letter to FDA 



6/3/85 Letter to FDA 



6/5/85 Letter to FDA 



6/17/85 HLR Memo 



6/24/85 HLR Memo 



7/2/85 HLR Memo 



FDA requested additional 
information on safety. 

Responded to FDA's 5/23/85 
request 

Submitted information to FDA 
for meeting with Advisory- 
Committee • 

Responded further to FDA's 
5/23/85 request. 

Received information from FDA 
for upcoming Dermatologic 
Drugs Advisory Committee 
Meeting 

Met with Dermatologic Drugs 
Advisory Committee at FDA. 

Telephoned FDA to follow up 
on FDA's review of Roche's 
manufacturing and control 
data . 
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7/11/85 Letter to FDA Revised Tegison package 

insert . 



7/19/85 Letter to FDA 



7/26/85 Letter to FDA 



7/26/85 HLR Memo 



8/7/85 HLR Memo 



8/7/85 Letter form FDA 



Submitted revised draft 
package insert in response to 
FDA's 7/19/85 telephone 
request . 

Submitted Amendment to 
Original NDA 

Confirmed 7/24/85 telephone 
conference with FDA regarding 
Draft Manufacturing and 
Control Comments 

Conducted a conference call 
with FDA regarding Draft 
Manufacturing and Control 
Comments . 

Extended NDA review clock for 
90 days. 




8/15/85 HLR Memo 



8/16/85 HLR Letter 



8/16/85 Letter to FDA 



8/19/85 HLR Memo 



9/3/85 Letter to FDA 



9/4/85 Letter to FDA 
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Followed up with FDA on 
conference call regarding 
Draft Manufacturing Control 
Comments . 

Responded to FDA 1 s Draft 
Manufacturing and Control 
Comments . 

Submitted safety update. 

Telephoned FDA to discuss 
Tegison Safety Update and 
Summary Basis of Approval. 

Submitted draft sponsor - 
prepared Summary Basis of 
Approval . 

Responded further to FDA's 
Draft Manufacturing and 
Control comments along with 
container labels and revised 
schedules and supporting data 
for new Tegision trade dress. 
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9/9/85 HLR Memo 



9/12/85 HLR Memo 



9/16/85 HLR Memo 



10/1/85 HLR Memo 



10/7/85 Letter to FDA 



10/8/85 HLR Memo 



Discussed Tegison 
labelling with FDA. 

Delivered Draft Summary Basis 

® 

of Approval for Tegison 
and discussed remaining 
technical questions with NDA. 

Confirmed 9/12/85 telephone 

conference with FDA regarding 
® 

Tegison labelling. 

Telephoned FDA to update 
status of approvable letter 
and to discuss problems 
encountered by validation 
laboratories . 

Confirmed 9/18/85 conference 
call with FDA regarding 

validation of analytical 

® 

methods for Tegison . 

Confirmed 10/4/85 telephone 
call from FDA requesting 
impurity samples. 
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10/21/85 HLR Memo 



10/28/85 HLR Memo 



10/28/85 HLR Memo 



11/7/85 HLR Memo 



11/14/85 Letter to FDA 



Confirmed 10/16/85 telephone 
call to FDA to discuss 
results of Brooklyn Lab 
validation. 

Consulted with FDA regarding 

indications section of 
® 

Tegison package insert- 
Telephone conversation with 
FDA regarding Brooklyn Lab's 
activities and Tegison® 
package insert 

Telephone FDA to update 

status of approvable letter 
® 

for Tegison and 
discussed validation. 

Modified indications and 

usage section of the 
® 

Tegison package insert. 
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11/18/85 HLR Memo 



12/4/85 HLR Memo 



12/10/85 HLR Memo 



12/23/85 HLR Memo 



1/3/86 HLR Memo 



1/27/86 HLR Memo 



Confirmed 11/12/85 meeting 
with FDA to discuss Brooklyn 
Lab validation results. 

Telephoned FDA to update 
status of approvable letter. 

Telephoned FDA to update 
status of approvable letter. 

Telephoned FDA on 12/16/85, 
12/19/85 and 12/20/85 to 
update status of approvable 
letter . 

Telephoned FDA on 12/23/85, 
12/24/85, 12/26/85, 12/30/85, 
12/31/85 and 1/3/86 to update 
status of approvable letter. 

Met with FDA on 1/23/86 to 
discuss approvable letter. 




2/10/86 HLR Memo 



2/19/86 HLR Memo 



2/20/86 HLR Memo 



3/3/86 HLR Memo 



3/18/86 HLR Memo 



3/19/86 Letter to FDA 
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Telephoned FDA on 1/31/86, 
2/3/86 and 2/7/86 to discuss 
status of approvable letter. 

Telephoned FDA to update 
status of approvable letter. 

Telephoned FDA on 2/19/86 to 
reply to FDA inquiry. 

Numerous telephone calls were 
made to FDA during week of 
2/23/86 to update status of 
approvable letter . 

Met with FDA on 3/17/86 to 
discuss approvable letter. 

Explained error in sample 
labeling 



4/7/86 



HLR Memo 



Contacted FDA on 3/25/86, 
3/31/86 and 4/3/86 regarding 
approvable letter . 
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5/13/86 HLR Memo 



6/2/86 HLR Memo 



6/19/86 HLR Memo 



Eight (8) telephone calls 
were made to FDA between 
4/18/86 and 5/12/86 to 
discuss approvable letter. 

Met with FDA on 5/23/86 to 
discuss approvable letter. 
FDA requested additional 
information. This 
information was supplied to 
FDA on 5/28/86. Telephone 
call to FDA on 5/30/86 to 
follow up on status of 
approvable letter . 

Numerous telephone calls to 
FDA between 6/2/86 and 
6/17/86 to discuss approvable 
letter . 
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7/15/86 HLR Memo 



7/31/86 Letter from FDA 



8/4/86 HLR Memo 



Telephoned FDA on 6/26/86 and 
met with FDA on 7/2/86 to 
discuss approvable letter. 
Subsequent telephone calls 
were made to FDA on 7/3/86, 
7/8/86, 7/9/86, and 7/10/86 
to discuss approvable letter- 
FDA sends Roche an Approvable 
Letter for Tegison 
stating that FDA has 
completed its review of the 
NDA but requesting additional 
information. 

Met with FDA on August 1, 
1986 to discuss additional 
information requested by FDA 
in its 7/31/86 Approvable 
Letter and set up meeting for 
August 5, 1986 to discuss the 
timetable for submitting the 
requested information to FDA. 
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8/5/86 Letter to FDA 



9/10/86 HLR Memo 



9/10/86 Letter to FDA 



9/22/86 HLR Memo 



9/25/86 Letter to FDA 



Confirmed that Roche would 
comply with the FDA's request 
for additional information. 

Discussed package insert for 
© 

Tegison with FDA in a 
September 8, 1986 telephone 
conversation. 

Submitted Revised Package 

® 

Insert for Tegison to 
FDA. 

Numerous telephone calls were 

made to the FDA between 

September 16 and September 22 

to discuss changes to the 
® 

Tegison package insert 
and to confirm other 
information requested by FDA. 

Submitted Safety Update for 
652 patients. 




9/25/86 Letters to FDA 



9/26/86 HLR Memo 



9/30/86 Letter form FDA 




- 41 - 

Submitted final printed 
labelling for package insert, 
container labelling, answers 
to specific FDA questions in 
Approvable Letter and Safety- 
Update. 

Discussed Tegison safety 
with FDA. 

® 

FDA approves Tegison for 
commercial marketing or use 
under section 505 of the FD&C. 



MEW: jd 
3118P 



